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This trend toward 
partition in walnut 


or mahogany! 
os 


HE new insistence upon greater 

beauty in offices started this 
trend towards the use of partition 
in walnut or mahogany. But it got 
its strongest impetus about a year 
ago—with the introduction of New 
Telesco Partition in these beautiful 
woods at a price scarcely higher 
than imitations. 


As a result, architects, building 
owners, building managers and ten- 
ants purchased far more Telesco 
Partition in 1928 than ever before. 
Expressions of opinions from a few 
users readily explain why: 


“There is an indefinable quality—a 
warmth—about fine wood that is lacking 
in any other material. The reason why 
we chose Telesco is that it offered us the 
choice of rich walnut or mahogany at 


no extra cost.” —Wym. A, White & Sons 
* x * 


“We are greatly pleased with the New 
Telesco Partition which you have in- 
stalled for us. We believed that fine 
Walnut or Mahogany woods would most 
effectively beautify our offices and this 


resulted in our selecting the above Par- 
tition.” — American Radiator Company 
¥ # *% 
“The primary requisite of a well appoint- 
ed office is dignity. It is available through 
only one medium—wood—and especially 
the superb goes of walnut, mahogany 
or quartered oak. Telesco Partition in 
these woods adds dignity and beauty to 
any office.” —Schwarzenbach Huber & Co. 
* * * 
Our interesting booklet reveals why 
this partition is as practical as it is 
beautiful. May we send you a copy’ 
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HENRY KLEIN @ CO., INC. 


with which are consolidated the Improved Office Partition Co. and Driwood Corp. {Est. 1909} 
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JUMEL MANSION, NEW YORK 


rom a Water Color Drawing by Frank A. Wallis 
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YVNEW AMSTERDAM AND ITS HINTERLAND 


TEXT AND 


DRAWINGS BY 


FRANK A. WALLIS 


HOSE sturdy people who ventured across the 

sea to America, that they might settle and live 
in accordance with their most cherished ideals, 
quite unwaveringly subscribed to Cicero the an- 
cient when he expressed the thought that, “the 
chief thing in an art is that what you do shall be 
befitting.”” They desired to manifest more of the 
thing which they recognized as the art of living, 
and this just as they saw it. Fleeing from the 
religious intolerance of their motherland, and 
intent on establishing a more hopeful future in 
America, the land of freedom and promise, the 
first company of Dutch settlers arrived on the 
ship “New Netherland” in 1623. According to 
Jackson, there were nearly 30 families on this 
voyage, the majority being Walloons ; some landed 
at New Amsterdam while the remainder sailed 


farther south to the region of Delaware. Upon 
the arrival in New Amsterdam of these way- 


farers, their thoughts were immediately diverted 
from unpleasant voyaging to the erection of suit- 
able homes. Conditions as they found them were 
very difficult, to say the least. There were a great 
many hardships to be endured. These pioneers 
had to live and build, and to that end they worked 
unceasingly, doing the best that circumstances 
would permit. From the very inception of this 
settlement, which was destined to the 
great metropolis of New York, when a bartering 
post and protective stockade had been built on 
the southern end of the island, and directly on 
through the entire colonization period until after 
the War of 1812, our ancestors seem to have 
possessed an extraordinarily keen understanding 
‘f appropriate home building. Obviously enough, 
the log cabin was the first form of building. 
Kegular-sized timbers, siding and even shingles 
later made their appearance with the advent of 
e sawmill, but in the scramble for shelter there 


become 





was but little time for zsthetic consideration. 
Whole villages of these cabins were put up within 
the limits of stout stockades, for the Indians were 
not always friendly with the whites who came to 
settle on their shores. Albeit the natives received 
something for their lands, there were shortcom- 
ings here and there. Large tracts of virgin forests 
had to be cut and the land cultivated. 
wheels and looms were brought out to manufac- 
ture clothing. As families grew larger and the 
population increased, there appeared small houses 
of worship. Step by step, living conditions grew 
more improved and comfortable ; better and more 
durable homesteads were built, but always with 
simplicity as the watchword. Building materials 
as well as facilities were more unlimited and less 


Spinning 


static. Homes with more beauty and charm came 
into being, but always built with practical adapta- 
bility to serve their particular requirements. In 
short, these settlers were a valorous and indus- 
trious people with honest activities carrying them 
constantly forward. Thus, with 
and sense of the fitness of things, the resultant 


such endeavor 
blessing was well earned prosperity. Of such was 
moulded the character of the early colonists, and 
out of all this there was to grow our eighteenth 
century architecture, with all its great influence. 

Today, after the march of years has mellowed 
the pristine charm of such of these delightful old 
homesteads as still exist, they seem ever to be 
increasing 1n value as splendid inspiration for the 
modern country house architect. Availing. oneself 
of their lure, some of these attractive old houses 
might suggest a fascinating pilgrimage, starting 
in New York, where a number of 
amples that have escaped the hand of “progress” 


fine old ex- 


are still struggling to live in the shadows of some 


none too beautiful skyscrapers. Journeying 


northward on the old Boston Post Road as far as 
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476 ARCHITECTURAL DESIGN Part One 


the quaint little village of Bedford, and thence a 
little farther on, one comes to Ridgefield, the 
immaculate, located just across the state line in 
the borderland of Connecticut. This pleasant 
pilgrimage, covering but one or two of the many 
important colonization points along the seaboard 
and its various hinterlands, would lead away from 
the hubbub of a tumultuous city to more unbeaten 
paths where there still exists some of the flavor 
of America’s old time life and rural architecture 
and to a storied countryside that will ever be in- 
teresting and colorful. Any attempt here to dwell 
at great length either on any particular homestead 
or the houses generally would be hardly possible ; 
however, let this suffice to reflect but a bit of the 
incomparable pleasure of settling oneself down 
into the atmosphere of some excellent types of 
century-old houses,—a few of those still standing. 

While there are certain similarities in the gen- 
eral character of the various influences in eight- 
eenth and early nineteenth century work on Man- 
hattan Island and the immediate vicinity, there 
are distinct variations that tend to make com- 
parison both interesting and worth while. One of 
the most important homesteads built before the 
Revolution in New York, and one that is perhaps 
more colorful than others in its storied and his- 
toric past, is the Roger Morris house on Harlem 
Heights. From the day in 1765 when the original 
house was about completed, up to the early part 
of the nineteenth century when Stephen Jumel 
came into possession of it, this farmhouse had 
been the scene of a heterogeneous train of events, 
two of which were its occupation by General 
Washington and likewise by the British forces. 
After taking over the building in 1810, Jumel, 
who, by the way, was a wealthy French merchant, 
set diligently about the task of restoration. Only 
after punctilious effort and tremendous expendi- 
tures,—for neglect had left ugly scars,—was the 
place once more in order. The house now stands, 
fairly well preserved, as one of New York’s most 
interesting historic monuments. This beautiful 
building, with its elegant portico and general re- 
finement of detail, has served well to attract the 
present-day designer. In the past there has been 
rather lengthy discussion as to whether the two- 
story portico was part of the original conception 
or something added in later years. An exception- 
ally beautiful doorway on the front and a finely 
proportioned door on the west elevation are of 
special interest. An attractive feature of the plan 
is the wide hall, forming an axis from front to 
rear of the house, with large high-ceiled and well 
lighted rooms on each side. A delicate and re- 
strained doorway, leading from the pantry to the 
east side of the house, is not a part of the first 
composition but came when the place was re- 
stored. Then, too, there are fine arrangement and 


combination of wood quoining and flush-jointed 
boarding, all of which help to make the old house 
the more unusual and interesting architecturally. 

The Dyckman house, at Broadway and 204th 
Street, is another homestead that eloquently be- 
speaks the simplicity characteristic of our early 
Dutch builders. Though this house was not built 
until after the Revolution,—in 1783 to be more 
exact,—it bears much of the character of, and 
might easily be mistaken for, one of more an- 
cient years. The wing is of earlier date than the 
main mass, and it is quite possible that it some- 
what resembles a similar part of the original 
Dyckman house that was built about 1667 and 
destroyed in the struggle that followed over a 
century later. In the homestead, as we find it 
today, simplicity is everywhere apparent, even to 
the combinations of the various materials and 
textures. Recently the house has been carefully 
restored by members of the Dyckman family who, 
by the way, were still the owners, and it is 
through their kindness that the interiors, fur- 
nished correctly, or much as they were in the 
early days of the house, are opened to an appre- 
clative visiting public. 

Alexander Hamilton’s “Grange,” it is re- 
corded, was built in 1801, when, after experi- 
encing a political reverse, the beloved statesman 
decided to become a gentleman farmer. Un- 
fortunately, however, his plans were abruptly 
terminated by the tragic episode which followed 
his duel with Aaron Burr. Hamilton was a keen, 
discriminating individual, and needless to say his 
very superior taste was reflected in the home 
where he meant to spend his remaining years. 
The Van Cortlandt house, and likewise the 
Gracie mansion are two other homes of long- 
ago New York, which have a distinctive air 
about them. The later place, with a commanding 
view, is situated in Carl Schurz Park on the East 
River. On seeing this place today one appre- 
ciates its lordly position, from whence the original 
owner could see for miles up and down not only 
the East River and far out on Long Island, but 
the mighty Hudson as well. The house is of the 
square type with excellent taste shown in its 
imposing proportions and simple details. The 
north side is graced by the presence of a splen- 
did late Colonial doorway. The Van Cortlandt 
house in the park bearing the same name was 
built by Frederick Van Cortlandt about 1750. 
There is a feeling of dignity to the general mass 
of this building, and the arrangement of the win- 
dows as well as the designing of the lesser details 
is well considered and happy. Both on the ex- 
terior and within, there is felt the extremely 
definite influence of the early Georgian era. The 
tiny “Poe cottage’ on Kingsbridge Road, im- 
planted among some taller and more or less un- 
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vainly neighbors, is of more recent date, per- 
haps, but none the less delightful. No more ade- 
quate description could be made, perchance, than 
to quote,—‘so neat, so unfurnished 
and yet so charming a dwelling I never saw.” 
lhere are some, but not many, other homesteads 
of early Manhattan that have managed to escape 
the monster called “property value,’ which is 
apparently, completely devoid of any architec- 
tural reverence or appreciation. 

Following the road that leads up to and_ be- 
yond the east side of Kensico Dam, once again 
we experience the spell of Westchester’s bewitch- 
ing beauty. A few miles farther on and just be- 
fore entering Bedford, there is certain enchant- 
ment in the fresh looking countryside with its 
verdant hills rolling away to the grayish pinks 
on the horizon. This country has a resemblance 
to Normandy and to many parts of England, and 
we can readily feel the simplicity of it that was 
so attractive to our ancestors. Bedford, the 
tranquil, near yet far away from the haste and 
bustle of a large metropolis! What a pleasant re- 
lief and contrast for city-weary eyes! It is named 
after the town in Bedfordshire, England, from 
whence came its early settlers. 
the name comes down from the Saxon as 
“Bedanpond,”—‘“more eminent,” Camden ex- 
plains, “for the pleasantness of its situation and 
its antiquity, than for either beauty or largeness.”’ 
The village is charmingly situated a little north of 
the Old Mehanas River, the picturesque banks of 
which were the favorite stamping grounds for 
several tribes of Indians, presided over by 
Catoonah, the sachem. It was along these fertile 
shores that, in the earliest days, a vast growth of 
hops was found, which apparently figured, in 
name at least, in the sale of this and adjacent 
Ancient records prove that the “hop 
purchase consisted of a grant of 7,700 
acres of this desirable locality, which Catoonah 
gave to the settlers in exchange for, according to 
the bill of sale, “twelve indian coats, six blankets, 
300 gilders wampan, two yard red cloth, six yard 
red coton and more by expenses,” the total value 
of which ran in the neighborhood of some £46. 
To be sure, a good bargain! Catoonah and his 
several business associates, “doe bargen and here- 
by grant,” the deed read on, “full liberty of 
timber and herbedge for them and theire crea- 
tures upon our aincent lands for euer and doe 
hereby acknowledge to have received satisfaction 
for the land above.” 


poor, sO 


Etymologically, 


acreage. 


ground” 


Commissure Robert Law 
affixed his hand to this grant under the date of 
December 23, 1680, and it is assumed that the 
settlement was well under way by this time, 
though it was not until a year or two later that 
bedford officially received its name through a 
general court order, thus establishing the settle- 
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ment and giving it a permanent and legal status. 
Not unlike many other colonies in the war area, 
Bedford was, for no good reason, destroyed by 
fire on July 2, 1779, when a band of British 
soldiers under Colonel Banastre Tarleton was 
making its way to Fairfield, Conn. Consequently, 
those houses that were immediately rebuilt are 
dated from this period. One’s first impression of 
this fair town, with its aged elms arching the 
roadways, is of the quiet and irresistible beauty of 
many of its century-old homesteads. They have 
a manner full of silent grandeur and dignity, but 
in no wise are they pretentious. This may be 
attributed to the detail, that is always refined and 
convincing. On either hand of the village green, 
we find house after house of that fine order, 
peacefully the cool shadows of 
mighty elms or sycamores, whose thick foliage 
often permits tracery of sunlight to describe deli- 
cate designs on their snow-white facades. Two 
or three tiny but finely balanced temples bear 
marks of the classic revival, but for the most part 
the houses are more domesticated buildings. The 
old “Academy,” now used as a library, has a very 
flat gable roof. Its well placed fenestration and 
excellent doorway lend a compelling atmosphere 
to this house. The court house, dating back to 
1787, is a gambrel roof affair, which like the 
Academy, is pleasingly surmounted by a fine 
belfry. Windows have been replaced here and 
there by the common or garden variety, but most 
of the original 12-light sash are still in evidence. 
On the green there may be found a perfectly 
enchanting little building that is known as the 
“Bedford Museum.” The walls of this minute 
place are built entirely of stone that runs all the 
way up the low gable to the soffit of the over- 
hang. This stonework, delicately pointed and 
superb in color, is one of the finest examples of 
stone masonry to be found anywhere. Around 
Bedford there are many other old farmhouses, 
and their appurtenances, such as delightful little 
smokehouses, woodsheds and the like, command 
our admiration today, and one feels instinctively 
that as long as they continue to exist, they will 
suggest a befitting and unstilted art of another 
day,—a manner entirely devoid of affectation. 
The earliest known inhabitants of Ridgefield 
were the Ramapo Indians who also came under 
the authority of Catoonah, the high chief. To 
them, this vast section of unbroken country that 
was to become Ridgefield, was called 
towa,” meaning “highland.” 


standing in 


“Cauda- 
This was significant 
in itself, but more appropriate was the name 
“Ridgefield,” because of the several ridges run- 
ning through the town from whence one might 
have a lordly view of the surrounding country. 
The town began settling in the last years of the 
seventeenth century, though it was not until Sep- 
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tember of 1708 that the town deed was given to 
seal the agreement between Catoonah and the 
white settlers. He disposed of some 20,000 acres 
in consideration for approximately £100. It was 
cash now,—obviously Catoonah was doing a land 
office business, but everybody concerned seemed 
quite satisfied with the transaction,—even Queen 
Anne, who some six years later issued her official 
indorsement of the patent. The early towns 
people of Ridgefield were a thrifty, unassuming 
lot, and each member of the colony was quite ready 
to lend a helping hand to his neighbor. There was 
no trace of grandiloquence here, no bombastic 
qualities either in their living or their architec- 
ture, but they harmoniously worked in all things 
to promote the growth of the town; to them it 
was their work, their play and their “art... in 
which the hand, the head and the heart go to- 
gether.” In the stirring spring days of 1777, 
Ridgefield was the scene of a fierce clash between 
some 600 Americans and the malignant Tryon, 
the last royal governor of New York, and lately 
commissioned colonel in His Majesty’s army. But 
in due course the war ended, and the village once 
more settled back into its more becoming attitude 
of peace and progress. That the town kept ex- 
panding is evidenced in the voted ruling that 
“Horses, neat cattle, mules, swine and geese shall 
be prohibited from running at large on the High- 
ways or Commons of this town.” 

It is with keen pleasure that one visits Ridge- 
field today. Everywhere in the town and in one 
form or other, there may be seen the carved pine- 
apple, which throughout the eighteenth century, 
was known as the symbol of hospitality. Here 
one feels an unmistakable crispness and cleanli- 
ness,—a flavor of fine character permeating the 
entire town. The old Keeler Tavern (1787), at 
present owned by Cass Gilbert, is one of the most 
attractive buildings in Ridgefield. The main part 
of the house has a gambrel roof of very graceful 
slopes, surmounted by a delicate railing. The 
small gabled wing is unusually well designed and 
falls into the composition especially well, forming 
one of the house’s distinctive features. The place 
possesses further architectural distinction, marked 
by uncommon yet simple details such as porch 
columns, seats, well-head, etc., all of which lend 
individual charm. Often since the Revolutionary 
days, this erstwhile tavern has been called the 
“Old Cannon Ball House,” for the reason that 
embedded in one of its heavy timbers, is a shot 
which undoubtedly had a more violent purpose. 
The ball has been left there as a lasting memorial 
to its more strenuous days. This tavern was a 
gathering place for Ridgefield’s parties and other 
social functions, and it likewise was a favorite 
stopping place on the old New York to Boston 
stage coach line, where travelers and horses could 
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be refreshed and put up for the night. There still 
stand a number of interesting examples of the 
early work; among the best is the neat little cot- 
tage built by Rev. Thomas Hawley in 1713. Since 
its date goes back that far, it is easily the most 
ancient building in the town. This house has the 
cornice line just high enough to make the width 
of the facade quite convincing. The gambrel 
roof has three closely cropped dormers, each con- 
taining the period’s 12-light sash. The dormers 
may have been built in later years, however; be 
that true or otherwise, they add a large share of 
charm to the entire design. There are extremely 
fine proportions in the windows on the first floor, 
and the green shutters with their very narrow side 
stiles are particularly delightful. The little 
entrance porch strikes a jolly note that could not 
be overlooked. Today this house is well pre- 
served and cordially invites architectural investi- 
gation. There are other old homesteads in Ridge- 
field that come in for a generous share of interest 
and attraction, though in some cases one regrets 
the evidence of suffering due to later “finery” 
such as indifferent types of doorways, porches, 
bay windows, etc..—evidences of architectural 
hysteria which everlastingly come under the head 
of “modern improvement.” These houses may be 
added to with a reasonable amount of good taste, 
but it is decidedly unfortunate where mistakes 
have been made, mistakes which often ruin them. 

Perhaps there will be, sometime in the future, 
newer modes and impulses to influence our 
domestic architecture; there may come fresher 
conceptions in styles that are far different from 
anything we have ever had, but for the time be- 
ing the modern American architect has but little 
precedent of more vital importance than the va- 
riety of suggestion and inspiration handed down 
by our builders of other years. These fine old 
exemplars have survived the test of many decades, 
and some will continue to live for years to come. 
One cannot help but admit that Sir Christopher 
Wren caught hold of one of the underlying real- 
ities of building when he said “Architecture aims 
at Eternity.” 

Epiror’s Notre. Seeing Bedford and enjoying 
its charm and beauty, one wonders bow long 
either beauty or charm may endure. Mention has 
already been made of the Dyckman homestead, 
surrounded now by cheap and ugly apartment 
structures, and to the Gracie mansion, which 
seems destined to be hemmed in by buildings of 
a better order but still hardly calculated to en- 
hance the charm of the old homestead, while the 
Van Cortlandt house is even now protected only 
by its broad acres which form a public park. May 
the Fates be kind to Bedford and Ridgefield, and 
long may they last to inspire architects and home 
builders and to lead in advancing good taste. 
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CHURCH AT HILVERSUM, HOLLAND 
D. A. VAN ZANTEN, ARCHITECT 








SOME MODERN 
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BY 
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MILTON D. LOWENSTEIN 


UCH of the church architecture of the nine- 
teenth century and of that of the early 
years of the twentieth abounded with ambiguous 
detail along with a close adherence to precedent, 
an adherence in fact which was so close that it 
left little opportunity for originality and afforded 
none whatever to inspiration. The World War 
left its mark upon every department of life and 
has influenced the development of every form of 
art. It has been said that it brought self confi- 
dence to the victors, grim pessimism to the van- 
quished, while neutrals have gained something of 
the advantages which have accrued to both victor 
and vanquished, without having had to accept the 
disadvantages which the war brought to either. 
Possibly because it is so readily observed by all 
observers, the influence of the period upon archi- 
tecture seems to have been more marked and 
more striking than that made upon art in any 
other field. The leaven of a new age is vigorous- 
ly at work, and old forms are being discarded 
as outworn and out of date, to be rep‘aced by 
other forms .new and highly spectacular,—at 
times even grotesque. Every country of northern 
Europe is developing anew its distinctive archi- 
tectural forms, and the student of architecture 
may observe the development of each national 
type and note what might be called the animating 
spirit of each. Particularly interesting seems to 
be the development of German architecture dur- 
ing the past decade. From the anticipation of 
conquest bewildering in its magnitude, the 
German people were cast down to the most ab- 
ject defeat. What then more natural and more 
logical, when the first period of realization was 
over, than that Germany should set to work to 
build a new structure,—new spiritually as well as 
politically —and that the new should by its very 
form strive to render its garb as different as pos- 
sible from what had been known before? Archi- 
tecture, like art of every form, has high spiritual 
qualities, and its very functions render these 
qualities conspicuous. To architecture, therefore, 
has fallen the office of expressing most audibly to 
the modern world the present state of German art. 
The modern church has succeeded in uniting 
many of the diverse elements of a complex social 
organization. It is only when this contrast and 
contiguity exist that we are sure we are beholding 
artistic worth. Von Ogden Vogt, writing of the 
artist in general, said: “As a man and a citizen 
he is required to stand apart and to be an on- 
looker. I believe that it makes a profound dif- 
ference as to which is the real self of the artist 











If his 
real self is the spectator, and he merely makes 
dramatic excursions into real life, I think his art 
will be bad art. If his real self is a man and a 
citizen, and he makes the supremely dramatic ef- 
fort of imaginative withdrawal, I think his art 
will be good art.” 

The accompanying illustrations of a few of the 
recently completed European churches may be 
studied to advantage. The church on Tempel- 
hofer Field, Berlin, typifies the form of the 
material employed in its wall. But how genuine- 
ly sincere is the dispostion of the masses! Solids, 
voids and reveals are combined with a just ap- 
preciation of all the practical ends desired. The 
roof, which in the meanest German building is 
always an ennobling feature, attains a perfect bal- 
ance in this church. There are compromises in 
the building’s austerity, but except for the 
interior of the vault where the architect suc- 
cumbs to the temptation offered by the great ex- 
panse of material, the deviations are necessary to 
accentuate the dominant truth. The northern 
love of material for its own sake is tempered in 
the Scandinavian countries by a pride in local 
tradition. Religion to be religion must bear the 
same relation to the Scandinavian as it did to his 
medieval ancestor. His spirit has not changed 
except in that it has adapted itself to a larger 
group. The church to be adequate must express 
wide influence. Architectonically, it must take 
account of the national highly colored imagina- 
tion and an elf-like piquancy in character, which 
has been much suppressed by contemporary civil- 
ization. One is allowed a glimpse into this hinter- 
land of the spirit in the creation of the architect, 
Jensen-Klint. The tower of the Grundtvig 
Church fairly aches for the voice of some leader 
who will unite Earth to a stranger Heaven. More 
chaste, yet not less significant are the towers of 
Hogalid’s Church in Stockholm. To hold a sim- 
ple gabled facade between two octagonal towers 
that extend straight up from the ground without 
keeping them aloof or cramping the building was 
a problem solved by an eye long accustomed to 
exercising good judgment and immune to petty 
artifices. No intermediary breaks, offsets or 
string courses are employed, but the right pro- 
portions of the principal elements themselves con- 
stitute a unity. The doorway by itself is a sturdy 
conception with perhaps too great an insistence of 
logic in the details. Its consistency with the en- 
tire facade cannot be judged from the illustration 
where the doorway is screened. 


and which is his assumed dramatic role. 


The interior is 
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First Church of Christ, 


H. P. Berlage, 


cold and terribly reasonable, but like the golden 
snake upon which the stricken Israelites had to 
gaze in order to free themselves of the vipers, the 
church’s frigidity ought to unshackle the self-con- 
scious beholder. The two examples from Holland 
show the influence of men who have been able 
to raise themselves above many transient cares in 
order to suggest some solution to their less fortu- 
nate compatriots. To the unpracticed American 
eye these unpretentious structures are too barn- 
like to be taken seriously. But, on the contrary, 
they were created by men whose knowledge of 
their material and its purpose precluded any long- 
ing for academic “style.” This kind of art is 
alive, and like warfare, it leaves to posterity the 
problem of finding an historical raison d'etre. 
That it be synchronous with contemporary life is 
all we may ask of art; great art may do more, 
but the privilege of finding the tradition of the 
present must be left to posterity. In the works 
of Delorme we find traces of that decadence 
which characterizes the downfall of the so-called 
Gothic style. He is beginning to love his material 
without regard to the purpose it serves. The art- 
ist must maintain the sensitivity of his spirit as 
well as the facility of his physical powers. “The 
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sounding board which vibrates in us is our cri- 
terion of harmony,” writes the French architect, 
Le Corbusier. “This is indeed the axis on which 
man is organized in perfect accord with nature 
and probably with the universe, this axis of or- 
ganization, which must be that on which all phe- 
nomena and all objects of nature are based; this 
axis leads us to assume a unity of conduct in the 
universe and to admit a single will behind it.” 
Eprror’s Note. The spirit of freedom which 
has entered into a great deal of contemporary 
European architecture has not been confined to 
public, commercial, institutional or domestic build- 
ings. This new expression has evidenced itself 
quite as much in ecclesiastical architecture. Peo- 
ple who find it difficult to understand, or be sym- 
pathetic to, the new architectural expression will 
undoubtedly find it difficult to reconcile them- 
selves to a type of church architecture in which 
there is very little suggestion of the influence of 
precedent. In ecclesiastical architecture, perhaps 
more than in any other, some adherence to the 
architecture of the past is still demanded by most 
people. However, as a record of current archi- 
tectural design in Europe it is reasonable and 
justifiable to publish these interesting churches. 
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CHURCH ON TEMPELHOFER FIELD, BERLIN 
STADTBAURAT BRAUNING, ARCHITECT 
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INTERIOR, CHURCH ON TEMPELHOFER FIELD, BERLIN 
STADTBAURAT BRAUNING, ARCHITECT 
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INTERIOR DETAIL 
CHURCH ON TEMPELHOFER FIELD, BERLIN 
STADTBAURAT BRAUNING, ARCHITECT 
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DETAIL OF CEILING 
CHURCH ON TEMPELHOFER FIELD, BERLIN 
STADTBAURAT BRAUNING, ARCHITECT 
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DOOR FROM VESTIBULE TO CHURCH 
CHURCH ON TEMPELHOFER FIELD, BERLIN 
STADTBAURAT BRAUNING, ARCHITECT 
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DETAIL TEMPORARY CHAPEL IN TOWER 
GRUNDTVIG CHURCH, COPENHAGEN 
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DETAIL OF CEILING 
GRUNDTVIG CHURCH, COPENHAGEN 
P. V. JENSEN-KLINT, ARCHITECT 
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INTERIOR 
HOGALID’S CHURCH, STOCKHOLM 
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THE OLD TRAPPE CHURCH, 1743 


MARIE KIMBALL 


ALF WAY toward Reading, on the old 
turnpike connecting that city with Philadel- 

phia, at the end of an arching avenue of trees, 
stands a simple, barnlike structure of sturdy dig- 
nity,—the Augustus Lutheran Church. Its am- 
ple gambrel roof and low, arched porches, and 
the broad, windswept surfaces of its pale brown 
stucco walls at once arrest attention and indicate 
an impressive age,—a remarkable relic of the past. 
The “Old Trappe Church,” as it is familiarly 
called, is, aside from certain buildings of the 
Episcopal Church, one of the oldest unspoiled 
houses of worship in America. Not only is the 
building unique in type, but on the interior we 
find characteristics that are survivals, unexampled 
elsewhere, of the forms peculiar to the seven- 
teenth century evangelical church. It was built 
in 1743 by Heinrich Melchior Muehlenberg, the 
distinguished Lutheran divine, in the wilderness 
of the Perkiomen Valley, for a congregation in- 
credibly poor and destitute but fired with a relig- 
enthusiasm that refused to be subdued. 
Muehlenberg had but recently arrived from Eu- 
rope and had received an initiation into the life 
of the new world by preaching his first sermon in 


1Ous 





tos. Courtesy of the Pennsylvania Museum 


an unfinished log cabin, his second in a carpen 
ter’s shop, and his third in a barn at Trappe. 
Fortunately, he possessed the rugged spirit of a 
pioneer. Undismayed, he promptly proposed to 
build a suitable house of worship. No 
exists as to who designed the church, but it is not 
improbable that Muehlenberg was his own archi 
tect. In the reports which he sent at frequent 
intervals to the mother church at Halle, he said 
that he “attached a plan of a stone church” to the 
communication he gave the elders to carry about 
in soliciting subscriptions. 
the old manner, even now not uncommon in the 
Pennsylvania-German country, that the church 
should be “54 Schuh lang bei 39 Schuh breit” and 
an ample supply of “Rom und Brandwein” 
promised the masons for their labors. The esti 
mated cost of the building, as Muehlenberg faith 
fully wrote to Germany, was £200 sterling, and 
£100 were immediately subscribed. An appeal to 
Europe brought help from the German preacher 
at the Court of St. James, and the church was 
begun. 


rect rad 


It was specified, in 


Was 


The very poor in the congregation, who 


were unable to give money, hauled stone and split 
shingles for the building, and aided in other ways. 


\ugustus Lutheran Church, Trappe, Pa. 
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On the second of May, 1743, : ie corner stone 
was laid. The Latin dedicatory in -ription placed 
on the church wall may still be reaa: “Under the 
guidance of Christ, Heinrich Melchior Muehlen- 
berg, together with the elders, J. N. Grosman, F. 
Marsteler, A. Heilman, H. Has and G. Kebner, 
upon this very ground erected this church dedi- 
cated to the denomination adhering to the Augs- 
Within four months the con- 
gregation had moved from the barn and was wor- 
shiping in its own church, although the building 
was not finished,—indeed it was barely under 
roof. Two years later, in September, 1745, the 
church finally completed and dedicated. 
Divine services were held henceforth regularly 
for over a hundred years. 
The passion for improve- 
ment which swept this 
country in the middle of 
the nineteenth century mer- 
cifully passed by Muehlen- 
berg’s old church, and it 
left untouched.  In- 
stead of remodeling the 
building or tearing it down, 
the congregation, now 
grown rich, contented itself 
by building a “large and 
commodious” brick struc- 
ture in the latest style, dis- 
carding the old church and 
preserving it for our de- 
light and wonder. 

To enter Muehlenberg’s 
church is to step back into 
the seventeenth 
lhe visitor finds himself in 
a square hall with galleries 
on three sides, supported by 
great oak posts resting on 
red sandstone blocks. The woodwork of the 
church is of a character that in England would be 
called Jacobean. 


burg Confession.” 


was 


Was 


century. 


Here may still be seen the heavy 
wood supports and gallery railings in vogue in 
the colonies a hundred years before the church 
was built, the high-backed box pews of oak and 
poplar, simply paneled and unpainted or unvar- 
nished for two centuries, but gleaming from the 
touch of countless hands. A branding iron was 
ised to mark the numbered place of each wor- 
shiper on the hymnbook holders secured to the 
backs of the pews. Locks and painted numerals 
m*the doors set off the pews beneath the western 
allery for the more prosperous. These doors 
ave a tombstone-like form which corresponds 
losely to that of the fielded panels of the rooms 
rom Millbach, Pennsylvania, 1752, belonging to 
the Pennsylvania Museum. The other pews were 
pparently open at first, with curved ends, still 
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Old Pulpit 
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to be seen in one or two instances. At a later 
time many more were closed by paneled doors of 
pine. The butt hinges as well as the paneling of 
these doors indicate the later date. 
trast sharply with the richly carved strap hinges 
of the oldest pew doors, which are beautiful ex- 
amples of the work of the early Pennsylvania 
smith, possessing the rich simplicity of the period. 


These con- 


As was usual, the sexes were separated, the 
women sitting on the northwest side, the men op- 
posite, the pews under the organ being reserved 
for the elders of the church. 
were obliged to climb the winding stairs to the 
rigid benches in the gallery, much like rough 
modern “bleachers,” where they worshiped under 


Servants and bovs 


the supervision of the sex- 
# ton! The northeast gal- 
lery, with its pierced balus- 
trade of blue and white, 
was added to the church in 
1751 to 


contain the new 


organ that had_ recently 
been imported from Eu- 
rope. Muehlenberg’s con 


gregation was one of the 
first in rural Pennsylvania 
to purchase an organ. To 
protect it and the singers 
from intrusion there 
erected a fence of palings, 
likewise cut in curved out- 
line, and decorated in the 

blue and white. 


favored 
The marbling of the same 


Was 


columns we 
know to have been done in 
1814. Such 
painting was not unknown 
even in the English colonies 
along the Atlantic seaboard. 

To conform to the ritual of the Lutheran 
Church, the sanctuary, at one end of the build- 
ing, is an octagonal apse. 


colors on the 


decorative 


The white painted 
altar was placed in the open space before the high 
pulpit, resting on a great hexagonal post from 
which extend brackets sawn to shape. In sharp 
contrast to this, which, like the other original 
features of the church, preserves medieval char- 
acteristics, is the pulpit itself, of paneled walnut. 
Here more than anywhere else in the building we 
see the typical Georgian characteristics of the 
eighteenth century, though, to be sure, in a sim 
ple form. Here only do we find classic mould- 
ings and, on the sounding board above, a classic 
cornice, all of which is decidedly architectural. 

Certain changes have been made in the build 
ing in the course of time, but none have been of 
great consequence. The sash seem to have Seen 
replaced around 1800, the original sash presum 
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The Marbled Columns 


ably having had the same heavy bars that we still 
see in the transom over the doorway. The floor, 
originally of irregular blocks of sandstone, has 
long since been supplanted by a floor of wood. 
For many years the sexton spread straw on the 
floor of the pews, and the women brought hot 
bricks to fight the cold. Some 70 years after 
the building of the church the conservative con- 
gregation at last invested in a stove! To the 
rear of the church lies the old burying ground, its 
ancient gray tombstones rudely carved with those 
emblems characteristic of every form of artistic 
endeavor undertaken by the Pennsylvania Ger- 
mans. Many of the graves are unmarked, and 
numerous inscriptions have been effaced by time. 
Some of the stones lie half buried in the earth, 
hut enough remain in the oldest part to show that 
the graves of those first buried there faced the 
fatherland that lay in the distant East. Al- 
though this section of the country was settled 
shortly after 1683, and the cemetery may well 
have been used not long thereafter, the earliest 
legible epitaph is dated much later. It reads: 
“Here Lyeth the Body of Hannah Schrack. Was 
Born April 17 1722. Died September 9 1736.” 

The Old Trappe Church played its part in the 
Revolutionary War, although it was left un- 
harmed by the marching feet of the rival soldiers 
who passed through it from time to time. During 
the early days of the war the church was used to 
house outposts of the colonial militia. A few 
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The Oldest Pews 


days after the battle of Brandywine, in 1777, 
General Washington crossed the Schuylkill and 
marched toward Trappe, leaving the British en 
camped on the opposite side of the river. The 
window is still pointed out from which the anx 
ious Muehlenberg watched the enemy through a 
telescope. A week later they arrived. The sol 
diers were quartered in the pastor’s barn, wher« 
they promptly destroyed the hay, and then over 
ran the church. Stacking their arms i 
they amused themselves playing the 


singing. 


na corner 
organ and 
Meanwhile the genial pastor played host 
to Lord Sterling and General Wayne 
sonage. Subsequently the 
formed into a hospital. It 


in the par 
church was trans 
was used in this ca 
pacity until the army went into winter quarters 
at Valley Forge, when it was once more given 
over to divine services. 
held regularly until 1851. Even now, however, 
the old church is not wholly abandoned. 


Henceforth they were 


nce a 
vear, on a Sunday in June, the congregation gath 
ers from far and near to pay homage to Mueh 
lenberg and old memories. It would be difficult to 
find anywhere in America a building so character 
istic of its time. It stands at the end of an avenue 
of old trees and surveys the changing world of 
today just as it several 

The 
old church has been fortunate indeed in escaping 
the “improvement” which has worked such devas 


tation elsewhere and ruined many an old church. 


has seen the passing of 
generations during almost two centuries. 











ae 








ARCHITECTURAL DESIGN 


Part One 










































































\ ! 
ai KALL. 













































































8 ee ee 


| Detas. ) 3 _t 


7 BASE. 
| 


| 

| 
1 | NEWEL. 
ia 





© In. 





=? Fr. 











Qs PuantanoBrevation. eeeeeseel! 





Measvrep ae Jax.1924 Bonald Millar. 








scene pee CHVRCH, TRAPPE, VENNSYLVANIA. 1743. 














APRIL, 1929 THE ARCHITECTURAL FORUM PLATE 113 


Photos. Sigurd Fischer VIEW ACROSS WATER Plans on Back 
INFIRMARY, CHOATE SCHOOL, WALLINGFORD, CONN. 
CRAM & FERGUSON, ARCHITECTS 

















Sire AE 
EIR ET Oat 

















APRIL, 1929 THE ARCHITECTURAL FORUM PLATE 114 








*hotos. Paul J. Weber GENERAL VIEW 


INFIRMARY, CHOATE SCHOOL, WALLINGFORD, CONN. 
CRAM & FERGUSON, ARCHITECTS 





3 








APRIL, 1929 





THE ARCHITECTURAL FORUM 


THE BRICK TERRACE 
INFIRMARY, CHOATE SCHOOL, WALLINGFORD, CONN. 
CRAM & FERGUSON, ARCHITECTS 


ee | 
333 


PLATE 115 


a”, 
. 





a2) 


om 
Jeg 


Fok By 
#~Fe 





THE ARCHITECTURAL FORUM 





Vie = 


THE CUPOLA 
INFIRMARY, CHOATE SCHOOL, WALLINGFORD, CONN. 
CRAM & FERGUSON, ARCHITECTS 











THE ARCHITECTURAL FORUM 


hotos. Paul J. Weber GENERAL VIEW Plan on Back 
\ BAKER MEMORIAL LIBRARY, DARTMOUTH COLLEGE, HANOVER, N. H. 
JENS FREDRICK LARSON, ARCHITECT 









































FIRST FLOOR PLAN 




















PLAN. BAKER MEMORIAL LIBRARY, DARTMOUTH COLLEGE, HANOVER, N. H. 
JENS FREDRICK LARSON, ARCHITECT . 














APRIL, 1929 THE ARCHITECTURAL FORUM PLATE 11 




































































EAST ENTRANCE Plans on Back 
BAKER MEMORIAL LIBRARY, DARTMOUTH COLLEGE, HANOVER, N. H. 
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STUDY ROOM 
BAKER MEMORIAL LIBRARY, DARTMOUTH COLLEGE, HANOVER, N. H. 
JENS FREDRICK LARSON, ARCHITECT 
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BAKER MEMORIAL LIBRARY AT DARTMOUTH COLLEGE 


BY 


JENS FREDRICK LARSON 
ARCHITECT 


ARTMOUTH COLLEGE endeavors to en- 

able men to train themselves for construc- 
tive action guided and energized by logical and 
imaginative thought based on wide and accurate 
knowledge. The source of this knowledge is to be 
found in the fund of human experience preserved 
for the most part in printed or manuscript rec- 
ords. The primary function of a library, there- 
fore, should be to make these records available 
as a central feature in the intellectual life of a 
college. This is the principle which here dom- 
inated the work of the committee and the archi- 
tect in the development of the plans, but use of 
the records of human experience cannot be in the 
fullest sense effective unless it is accompanied by 
the stimulus to achievement derived from appre- 
ciative contemplation of the contributions to truth 
and beauty embodied in the recorded experience 
of the race. 

The purpose of library planning, therefore, is 
to provide for the use of books and the enjoy- 
ment of books. This can be accomplished only 
by realizing and dividing into four major units 
the problem as a whole: 

1. The storage and service necessary to take 
care of the book collection, which would in- 
clude the accession, cataloguing, storage and 
lending of books for outside use. 

2. The reading of books and periodicals and 
access to reference material within the library. 
This also could be thought of under the sub- 
division of required and optional reading. 

3. The use of the library building for con- 
ferences and seminar work. 

4. Faculty research. 

Service. The first use of the Dartmouth 
Library, as outlined, is the storage and service 
end. This use is at the heart of the Library, and 
about it one must plan the other uses. At Dart- 
mouth the main entrance of the building is 
directly to the delivery hall and desk, with service 
space behind it opening direct to the stacks where 
the service elevators, booklifts, etc., are found. 
(his is important, as the books to the delivery 
desk are from the stacks direct to the borrower. 
The card catalogs for this service are to the right 
of the delivery desk in the large hall. The 
cataloguing room that functions with the card 
catalog is directly behind the card catalogs. This 
relationship is necessary, as is also the contact be- 
tween the catalog room and the stack. To the 
left of the cataloguing room is the order room, 
vhere the new books are accounted for. Below 


the order room is the receiving room; all these 
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rooms use the same elevator service in their re- 
lation to the stack, and this makes for economy of 
space. 

The stack is the center of the Library plan, 
just as the books supply the reason for the build- 
ing. It is important at this point to mention that 
library expansion is primarily a matter of book 
expansion. The stack, therefore, should have 
opportunity for unlimited growth. It 
templated in this plan to extend a large stack 
across the north of the building, connecting the 
northeast and the northwest wings, increasing the 
stack capacity from 500,000 to 2,000,000 volumes, 
and in the future to whatever stack capacity is 
necessary, without restriction. 

Reading Rooms. Having built the service end 
of the Library, the architect’s problem was to 
arrange for the second use, or the reading of 
books, periodicals, etc., within the building. First 
came the problem of the reserved books which 
are loaned for short periods as assigned reading 
in class work. This was allotted to the basement 
or ground floor, with a delivery desk of its own. 
The assigned reading required reading room space 
within the Library, since these books must be 
used there. The large hall in the basement at the 
delivery desk point is used as a reading room for 
those wishing merely a quick glance at books, 
while the northeast and southeast reading rooms 
are for the full use of this material. The stu- 
dents are allowed to smoke in the two study 
rooms so that they do not need to carry the books 
out of the control of this floor. This makes the 
basement floor then, from the center into the east 
wings a separate unit from the rest of the Library, 
though it has, as elsewhere, direct contact with 
the stack for the obtaining of book material. The 
next use of books is on the first floor in the north- 
east wing, which is for reference material. Here 
information on a definite subject is sought, but as 
the reader does not know exactly where it is to 
be found, he needs the opportunity of consulting 
bibliographical aids and of obtaining the assis- 
tance of someone experienced in the use of those 
aids. The reference librarian’s office is between 
the reference room and the periodical room on the 
axis of the large entrance hall. 

The problem of the periodical room was diffi- 
cult. Libraries have different methods of housing 
their periodicals. Here the architect carefully 
analyzed each in turn, and the conclusion was that 
he would rather have a room more architecturally 
charming than most of those which were seen. 
The periodicals are housed in cases between the 


is con- 
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windows, forming alcoves. The periodicals are 
kept on open shelves in these cases, with tables 
at the center of the room for comfortable study. 
In this way it is possible to house an assortment 
of over a thousand different periodicals in a 
highly attractive manner, so that their use is more 
frequent than in a more formal or systematic 
scheme. On this floor there is also provided in 
the southwest wing a study room for such stu- 
dents as find it difficult to study in their dor- 
mitories or fraternity houses. It is informally 
furnished for the purpose of study. There are 
tables of varying sizes at the center of the room, 
with small tables for two men each between the 
windows. There is some lounge furniture in this 
room to take off the formality of the reading 
room. It is quite simple in architectural character, 
a fireplace at the north end of the r 3m adding 
materially to its interest. 


The “treasure room” in the northwest wing 
with the archives room under it is where the 


valuable book material of the College is kept be- 
hind grilled doors. This room was a class gift 
and has some very interesting features. The win- 
dows have leaded glass inner sash with various 
seals and medallions of the College, and in the 
small panes are illustrations from photographs 


burned into the glass to give a permanent record 
of the class. The class records are kept in a secret 
compartment in the room under the control ot! 
the class secretary. 

On the second floor over the delivery hall is a 
large room divided into three units. This ts really 
the browsing room in literature. Here there has 
been created a room more like a reading room of 
a large club, with fireplaces, very comfortable 
chairs and beautiful furniture. The walls are oak 
paneled, with a gallery over the alcoves. Each 
alcove is given over to books of special interest 
to the various departments. These books are of 
the more popular type and are there to tempt the 
students to read books in fields other than thos« 
in which they are majoring. The custodian of 
this room is an interpreter of books and an aid to 
the students in their digressions. The most inter 
esting feature of this room, architecturally, is the 
entrance through doors underneath the gallery 
The object here is to make it the end of a journey, 
and the effect of the small doors under the gal 
lery is to make the room very much quieter. The 
fireplaces are placed at the ends of the room 
where normally large monumental entrances 
would have been. The room would then, of 
course, have been a hallway. This room is ex 
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tensively used by the students and faculty. It is 
serving its purpose and has proved a very worth- 
while investment for the College. The stack is 
also used for the reading of books. It is open to 
the students at large. Tables have been provided 
at the windows for the reading of books in the 
stack. The architect was careful to plan the stack 
to give a large window capacity for examination 
of books. Giving access to the open stack is a 
very important policy in the use of the Library 
at Dartmouth, and it works successfully. 

Conference and Seminar Rooms. The use of 
the Library for conferences and seminar work 
was necessary to bring the faculty and students 
together for conferences with books under the 
most satisfactory conditions. As the College 
works on a departmental basis, it was thought 
advisable to provide centers with books pertinent 
to their courses. The seminar rooms are for 
larger groups numbering up to 15, while the con- 
ference rooms are for smaller units of not more 
than eight students. These rooms are carefully 
scheduled for time and use, and are serving their 
purpose, 

Faculty Research. Provision for faculty re- 
search and for creative work where the source 
of inspiration is books has been taken care of by 
providing small rooms 8 feet square off the stack 
proper on four of the book 


levels. These are 





allotted to the members each semester, and an at- 
tempt is made to place them as near as possible 
the books they wish to use. These rooms are very 
carefully planned for isolation. A locked door 
leads to a corridor from which open the offices. 
They are not provided with telephones or any 
other means of interruption. The purpose, as just 
said, is to allow the faculty to work without in- 
terruptions. There are 56 of these offices, and 
they are always in demand. In conclusion, the 
Library has been planned around the expected 
needs of Dartmouth College, and is functioning 
adequately. 

At the dedication the librarian said that every 
achievement of the human spirit is based chiefly 
on faith, and that those who planned this Library 
planned it with faith, and worked into its very 
fabric certain beliefs which none can prove. They 
believed that more and more Dartmouth College 
will teach that all things interlock about a central 
reality,—therefore they planned so to place the 
building that it be at the heart of the campus, yet 
so that related buildings could be grouped about 
it; to draw in all the books of the College ; to keep 
the books for the most part central in the build 
ing, not dispersed. They believed that to surround 
young men with beauty is good,—a part of their 
education. Therefore of certain rooms the de- 
sign, color and furnishings were studied as prob- 
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lems in the creation of be 
that students should be 
the habit of 


They believed 
a chance to acquire 


auty. 
> given 
reading, as a resource for leisure, as 
a keen and useful mind; 
Reading Room, 


cultivation of the 


the surest way to retain 
therefore, the an experi- 
ment in the reading habit. No 
rules or restrictions are posted here. It is as- 
sumed that the room 
earded 


Tower 


and its contents will be re- 
would the library of one’s club. It 
that in after years some students may 
in this room were spent some of the most 
hours of their college life. Now and then 
during the winter, is read aloud 
with lights dim, 


as one 
is possible 
feel that 
valued 
poetry or 
nembers of the faculty, 


prose 


here by 








ground. 


and coffee served in the back- 
By day the great windows look down 
upon the campus. 


the fire glowing, 
If the library is in some sense 
the heart of the college, this room is the heart of 
the library. It is a place for the storage, distri- 
bution and use of books, and beyond that it is a 
place which will cultivate the love of books and 
the love of beauty. Of the background of these 
beliefs,—of a central reality, of beauty, of the 
best of the heritage of the past, the tower is the 
symbol,—for Dartmouth an inspiration; for the 
world, a sign. The building fits well into the col- 
legiate group of which it is an important part, the 
group contributing much to the town’s interest. 

















\, THE 1928 COMMON BRICK SCHOOL COMPETITION 
STATEMENT OF THE JURY OF AWARD 


BOUT half of the 52 schools submitted did not, in our judgment, rise to the 
A standard in schoolhouse design which the competition would seem to merit. This 
portion of the entries could hardly be called representative of the best work done by 
the architects of the country, and it is evident that many architects responsible for the 
best in schoolhouse design did not participate. Many of the designs, however, evidence 
a clear understanding and a serious study of the problem, and show that restraint which 
is always the charm of good architecture and design. 

After careful consideration of all the schools submitted in the competition, we have 
selected for the grand prize the design entered by Henry Y. Shaub, of Lancaster, Pa., 
being that for the Junior High School of Upper Leacock Township, Leola, Pa. This 
building is representative of schools for smaller communities which, after all, is the type 
in schoolhouse planning that has been least developed. This school may safely be taken 
as a model building for the small community. Its plan is simple, giving maximum op- 
portunity for those diversified school and community uses which is so necessary when 
funds are limited. This entry possesses a charm that is rarely found in buildings of 
this kind. This same building was awarded the first prize in Class A of the competition 
for smaller buildings. 

The plan awarded the first prize in Class B, representing the larger buildings, is that 
of Davis, Dunlap & Barney, Philadelphia, being the Cheltenham High School, Elkins 
Park, Pa. This building was selected for the reason that it typifies the correct use of 
architectural precedent when applied to modern buildings. The architects have success- 
fully fitted their building to the site conditions. The designs selected for recognition are: 


CLASS A 


1st Prize—Henry Y. Shaub, Lancaster, Pa. 
Upper Leacock Township Junior High 
School, Leola, Pa. 


2nd Prize—G. Howard Chamberlin, Yon- 
kers, N. Y. Public School No. 11, Yon- 
kers, N. Y. 


3rd Prize—V ictor Galbraith, Stockton, Cal. 
Harmony Grove School, San Joaquin 
Co., Cal. 


CLASS B 
1st Prize—Davis, Dunlap & Barney, Phila- 
delphia. Cheltenham High School, El- 
kins Park, Pa. 
2nd Prize—Dean & Dean, Sacramento, Cal. 


Leland Stanford Elementary School, 
Sacramento, Cal. 


3rd Prize—Palmer Rogers, New York. 
Northside High School, Corning, N. Y. 
Ist Mention—Wesley Sherwood Bessell, 





Ist Mention—Eric G. Flannagan, Hender- 
son, N. C. Halifax Public School, Hali- 
fax County, N. C. 


2nd Mention—Victor Galbraith, Stockton, 
Cal. Davis School, San Joaquin Co., Cal. 


3rd Mention—Frederick S. Stott, Omaha, 
Neb. Oakdale School, Douglas County, 
Neb. 


4th Mention—Coffin & Coffin, New York, 
N. Y. Glenwood Landing School, Glen- 
wood Landing, N. Y. 


Extra Mention—Charles G. Loring, Bos- 
ton. High School, Stoughton, Mass. 


WILLIAM B. ITTNER, JR., J. O. BETELLE, W. R. 


New York. Flower Hill School, Port 
Washington, N. Y. 

2nd Mention—Coffin & Coffin, New York. 
Locust Valley School, Locust Valley, 
N. Y. 

3rd Mention—Eliel Saarinen, Bloomfield 


Heights, Mich. Cranbrook School, 
Bloomfield Hills, Mich. 


4th Mention—Dean & Dean, Sacramento, 
Cal. Sacramento Junior College, Sacra- 
mento, Cai. 


Extra Mention—Blaine & Olson, Oakland, 
Cal. W. P. Frick School, Oakland, Cal. 


McCORNACK. 
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FIRST PRIZE, CLASS 


UPPER LEACOCK TOWNSHIP JUNIOR HIGH SCHOOL, LEOLA, PA. 


\, AWARDED TO HENRY Y. SHAUB, 


ARCHITECT, LANCASTER, PA. 
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SECOND PRIZE, CLASS A, AWARDED TO G. HOWARD CHAMBERLIN, YONKERS, N., Y. 
PUBLIC SCHOOL NO. 11, YONKERS, N. Y. 
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SECOND PRIZE, CLASS B, AWARDED TO DEAN & DEAN, ARCHITECTS, SACRAMENTO 
LELAND STANFORD ELEMENTARY SCHOOL, SACRAMENTO 
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THIRD PRIZE, CLASS A, AWARDED TO VICTOR GALBRAITH, ARCHITECT, STOCKTON, CAL. 
HARMONY GROVE SCHOOL, SAN JOAQUIN COUNTY, CAL. 
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THIRD PRIZE, CLASS Bp AWARDED TO PALMER ROGERS, 
NORTHSIDE HIGH SCHOOL, 


CORNING, N. Y. 


ARCHITECT, NEW YORK 
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FIRST MENTION, CLASS A, AWARDED TO ERIC C. FLANNAGAN, HENDERSON, N. C 
HALIFAX PUBLIC SCHOOL, HALIFAX COUNTY, N. C 
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FIRST MENTION, CLASS B, AWARDED TO WESLEY SHERWOOD BESSELL, NEW YORK 
FLOWER HILL SCHOOL, PORT WASHINGTON. N. Y. 
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SECOND MENTION, CLASS A, AWARDED TO VICTOR GALBRAITH, STOCKTON, CAL. 
DAVIS SCHOOL, SAN JOAQUIN COUNTY, CAL. 
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SECOND MENTION, CLASS B, AWARDED TO COFFIN & COFFIN, ARCHITECTS, NEW YORK 
LOCUST VALLEY SCHOOL, LOCUST VALLEY, N. \ 
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SECOND MENTION, CLASS B, AWARDED TO COFFIN & COFFIN, ARCHITECTS, NEW YORK 
LOCUST VALLEY SCHOOL, LOCUST VALLEY, N. Y. 
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THIRD MENTION, CLASS A, AWARDED TO FREDERICK S. STOTT, 


OAKDALE SCHOOL, DOUGLAS COUNTY, NEB. 
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‘ THIRD MENTION, CLASS B, AWARDED TO ELIEL SAARINEN, ARCHITECT, 
BLOOMFIELD HEIGHTS, MICH. 
CRANBROOK SCHOOL, BLOOMFIELD HILLS, MICH 
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FOURTH MENTION, CLASS A, AWARDED TO COFFIN & COFFIN, ARCHITECTS, NEW YORK 
GLENWOOD LANDING SCHOOL, GLENWOOD LANDING, N. ¥ 
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FOURTH MENTION, CLASS A, AWARDED TO COFFIN & COFFIN, ARCHITECTS, NEW YORK 
GLENWOOD LANDING SCHOOL, GLENWOOD LANDING, N. Y 
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FOURTH MENTION, CLASS B, AWARDED TO DEAN & DEAN, ARCHITECTS, SACRAMENTO 
SACRAMENTO JUNIOR COLLEGE, SACRAMENTO 
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BY 
SHEPARD VOGELGESANG 


O phrase better than “The Architect and the 
4 Industrial Arts” could have been devised to 
advertise the current showing at the Metropolitan 
Museum. A useful combination is suggested, a 
rare opportunity created, and everyone is invited 
to come and say what of it. Placed for once be- 
fore the public in the light of an organizer of 
industrial products rather than a sort of milliner, 
the architect has been given a function which the 
public imagination should be ready to grasp. The 
combination suggests a tangible service which 
should appeal directly to American business in- 
stincts. Too little emphasis has been placed here- 
tofore on that phase of the architect’s service 
which differentiates it from the performance of 
the painter or sculptor,—on the architect's utter 
dependence upon steel contractors, bricklayers, 
and fixture manufacturers to realize his concep- 
tion. The quality and character of his work de- 
pend upon the quality and character of a multi- 
tude of contributing industries. In a sense, the 
architect is the arbiter and interpreter of public 
demand in these things. He is thus indirectly re- 
sponsible for much that is good or bad in the 
building industry. By calling in seven architects 
to provide backgrounds for furnishings, either de- 
signed by them or selected under their super- 
vision, the Museum has gone further than estab- 
lishing a sort of leadership for the architect. 


The Exhibition follows the European closely in: 


There are few stock articles in it. 
wonders whether all of the commercial 
articles produced in this country are so much 
worse than those designed specially for it,—how 
the Exhibition would have appeared had the 
architects been called not to design the exhibition 
but merely to assemble it. America is justly proud 
of her technical achievements. It would be inter- 
esting to see how much esthetic justification ex- 
ists for this pride. In designing for quantity pro- 
duction rather than for hand execution, a differ- 
ence between American and European procedure 
appears. To the European, machines and tech- 
nical equipment constitute an extension of 
“farmer tools,” the powers and limitations of 
which must be known to the same degree that the 
former artisan-designer was forced to a knowl- 
edge of his simpler equipment. The American de- 
signs, and he trusts that a method of producing 
his work exists or will be called into being for 
the sake of its production. If the American is so 
'ortunate as to hit upon a commodity which the 
public wants, machines, no matter how compli- 
ated, will be developed to execute his idea. In 


one respect. 
One 
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practical production his hope is often realized, but 
the extension of such faith to matters of mere 
appearance of design is over-optimistic. While 
encouraging a rapid technical development in this 
country, the arbitrary attitude of the designer 
toward the machine perpetrates absurdities and 
increases waste. No sooner is machinery de- 
veloped to turn a Jacobean spindle than spindles 
are declared obsolete and ridiculous, and all fur- 
niture must be plain of surface and rich with 
veneer; machines made for turning spindles lie 
idle, and the manufacturer invests hopefully in 
appliances for new tricks in veneer. The man 
who knows his tools is generally not the architect 
or any other agency of fashion, but the manu- 
facturer. If the architect contents himself for a 
time with acquainting himself with already de- 
veloped techniques rather than with involving the 
manufacturer in further complications, the service 
rendered to art and economy will be more steady 
progress. The manufacturer and the structural 
engineer should bear an equal and honored re- 
lationship to the architectural profession. The 
best architectural and designing training would 
not consist of devising pomposities of embellish- 
ment and impositions on technical processes, but 
would be an apprenticeship in the trades allied to 
architecture, followed by artistic education. Such 
a theory is by no means new, but its practice 
would indeed be a novelty. The foremost central 
European schools already obtain students trained 
at least in the handicrafts. 

It is perhaps a misfortune that an exhibition 
in a Museum demands in the public’s, as well as 
in the architect’s imagination, luxury and ostenta- 
tion. Progress would be more certain,—more 
soundly based,—in an exhibition of actual hous- 
ing solutions,—model one- or two-room apart- 
ments fitted up with the utmost convenience and 
comfort. The public should be able to enter such 
an exhibit, pull out the drawers, sit in the chairs, 
turn the taps. It should be invited to give written 
comments and criticism. It should be able to 
come into contact with modern design, not be ex- 
pected to stand behind a rope with all the distant, 
inappropriate beauty of the past behind it and to 
express appreciation of a new beauty, the mean- 
ing of which it has not learned to understand. If 
modern art in this democracy is to develop, it 
must itself be democratic. If it is to develop not 
as a joke played upon machinery but as a func- 
tioning reality, it must appeal to a class which 
cannot afford whims, but rather to a class of peo- 
ple to whom use not mode is important. 
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IN THE INTEREST OF ARCHITECTURAL DESIGN 


BY 


GEORGE MALCOLM BEAL 


b igere growing demand for competent archi- 
tectural designers puts a heavy burden on 
the educational world, for it is from the schools 
of architecture that the artists of tomorrow will 
come. The converging lines of force that are 
pressing on toward securing a more complete and 
unified expression in architecture will either be 
brought closer together or diverted by future de- 
signers. When we look to the source of supply, 
there is need to reflect and question. Are the 
design courses in general use throughout our land 
conducive to developing the proper thought proc- 
esses that will continue to expand or will they 
limit thought and encourage plagiarism ? 

Taking in general this program to be typical 
of the outline of study in the majority of schools 
over the country, let us consider it. In order to 
prepare properly for the study of analytique 
work, the first year is usually given over to the 
study of the orders. This is followed by the ap- 
plication of the orders in analytique design, 
which is in the main two-dimensional composi- 
tion. Then come small compositions in the three 
dimensions, constituting a study of separate 
buildings. Finally the larger compositions, which 
are necessarily at a smaller scale, are given. 
Thus, for the most part, the student is led in his 
study of architectural composition from details 
of the orders into the study of detailed areas, 
then to mass composition with smaller scale de- 
tail, and finally into larger compositions with the 
least precision of architectural ornament. 

Why not teach our future designers, from the 
very beginning, in a logical progression? Why 
throw to the student, to copy in a limited time, 
detail which he does not comprehend and there- 
fore with which he only goes through the me- 
chanical process of reproduction? Training in the 
ability to draw what one sees is good, but what 
about forcing the student to think, if he gives 
any thought, to the details of a style he does not 
understand? For details are not the first thing 
considered by any well trained designer. Often 
the study of architectural history with its empha- 
sis on the different styles, is not commenced until 
after the student has passed his first year of 
blindly copying the orders. 

After very carefully forcing our students to 
think details for a year or two, we ask, hope and 
even expect them to loosen up and portray to 
us a spirit of space harmony, with little thought 
to detail, in the form of a sketch problem. Then 
we wonder why such poor results are turned in 
on these short problems, which should convey 
well proportioned ideas and not precision of de- 


tail. Are we not somewhat to blame for this, by 
confusing the mind of the young student with 
over-attention to ornament ? 

There are many problems connected with the 
teaching of architectural design, but these, I be- 
lieve, can be corrected to a large extent if the 
proper thought and attention be given. All too 
often, the student commencing the course is un- 
able to express himself at all in free-hand draw- 
ing and does not know how to use instruments. 
This, after only four years of study in which 
knowledge of many other subjects must be 
gained, puts a severe burden on the shoulders 
of the teaching profession, if it is to turn out 
men who have the fundamentals of design and 
the ability to express themselves thoughtfully. 
Very often the student, in order to gain recogni- 
tion for himself and uphold the standard of the 
school, puts in night after night concentrating on 
design, neglecting other subjects and narrowing 
his life outlook. The ability to see life through 
a broad and noble vision is no small aid to the 
designer, and it should not be left uncultivated. 
Lengthening the period of architectural study to 
five years is a help, but does not solve the problem. 

In referring to ornament, Claude Bragdon 
says: “At present this need is met, by universal 
and unashamed copying of the past; the library 
and the museum are the places from which all the 
little pitchers are filled with these stale waters 
instead of from the creative imagination whence 
wells up the Water of Life.” Do we not need a re- 
vision of our design courses so that the student’s 
mind may be cleared of too early an attention to 
detail before a spirit of feeling for mass and 
area has been acquired? Larger problems, with 
little attention to detail, which embody the prin- 
ciples of composition in mass, area and to some 
extent line, might well be given first. Isometric 
drawing might be used to advantage in arrang- 
ing proportion in volume and mass until an 
understanding of perspective could be gained. 
By working from the large compositions, espe- 
cially in plan, to smaller problems of separate 
buildings without details,—perhaps expressing 
the building in plan and mass only, with the 
fenestration merely openings through the wall,— 
then moving on to two-dimensional detail studies 
in elevation, the mind of the student would not 
be confused. It would be aided in thinking of 
space relations and would gain a feeling for pro- 
portion which would then be carried into the de- 
tails. This would also allow time for a more 
thorough understanding of the development of 
styles and for gaining knowledge of ornament. 
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AIRPORTS,—THE NEW ARCHITECTURAL OPPORTUNITY 


TYLER STEWART ROGERS 


‘(© rapid has been the development of civic and 
S commercial aéronautics that it has already 
reached the point where its further growth is 
largely dependent upon the provision of adequate 
ground facilities in the form of landing fields, 
airports, and the many types of accommodations 
that must be provided for the care of airplanes, 
pilots, passengers, and cargo. It is only within 
the last year that American cities have 
awakened to the fact that they must provide air- 
ports immediately if they are to benefit by the 
stimulation which aviation can give to commerce, 
industry and transportation. 

In a bulletin issued in the fall of 1928,—less 
than six months ago,—the United States Depart- 
ment of Commerce listed fewer than 400 airports 
either completed or actually under development, 
exclusive of those used for military and naval 
forces. During an address presented before air- 
port interests at the aviation show in New York 
in February, Colonel Harry H. Blee, Chief of 
the Airways and Airports Section of the Depart- 
ment of Commerce, said that there were approxi- 
mately 1,000 airports then actually in use or 
under construction, and that about 1,000 others 
were being studied by chambers of commerce, 
municipalities and other interests with a view to 
selecting sites, arranging finances and otherwise 
preparing for active work. He qualified the state- 
ment by saying that even these figures were not 
reliable because they were changing daily. Esti- 
mates of the amount of money being expended in 
this new field are likewise vague for this same 
reason. Figures covering the last year and a 
half the enormous amount of $300,- 
000,000 already spent or pledged for airport de- 
velopment, and a forecast was made that at least 
$500,000,000 would be spent in the next year and 
a half for such work. If these figures are out of 
date today, they are merely conservative, and un- 


or sO 


showed 


doubtedly a few years hence will be insignificant 
compared to the amount of money being ex- 
pended annually for ground facilities to serve air 
transportation systems and the use of private 
aéroplanes for recreation and commuting. 

Here is a vast new field of activity that involves 
very important problems in architecture, engi- 
neering and city planning. What have architects 
done to take their logical place in this new work ? 
A recent bulletin published by the Department 
of Commerce lists 28 organizations or individuals 
rated as airport designers and constructors. Of 
these 28 not over four or five are architects or 
engineers serving in a purely professional capacity 
on design problems. The others are former avia- 
tors who have entered this new field or construc- 
tion organizations that have seized the oppor- 
tunity to capture desirable contracts of this char- 
acter, and in a few instances companies that have 
been formed to advise professionally on airport 
designs, calling themselves ‘‘airport engineers.” 
No implication is intended in this statement that 
the 23 or 24 organizations, exclusive of estab- 
lished architects and engineers, are not qualified 
for the work they are engaged upon; it is merely 
significant that so few well trained and well estab- 
lished architects and engineers or city planners 
have yet achieved recognition in this field. 

Architects, engineers and city planners can and 
must solve America’s airport problems. They 
are already trained for this work. They alone 
have the background needed to handle such oper- 
ations in a constructive and farsighted manner, 
and they lack only an appreciation of some basic 
aeronautical requirements. Even these require- 
ments rapidly becoming public property 
through the dissemination of information by the 
Airways and Airports Section of the Department 
of Commerce, the National Aeronautical Asso- 
ciation, the National Advisory Committee for 


are 
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Entrance to Passenger Station, Tempelhof Field, 
Berlin 
\éronautics, and other organizations of like 
‘ Ss 


character. 

There is a close parallel between the present- 
day development of airports and the early expan- 
sion of railway transportation systems and ter- 
minals in this country. The passenger stations 
and terminals that were built a half-century ago 
were badly designed structures, not adapted to 
serve the enormous expansion in railroad traffic 
that subsequently followed. They were designed 
(from the present-day point of view) 
largely for 
planning such structures and because few people 
could visualize the requirements that were subse- 
quently imposed upon them. Within recent years 
hundreds of millions of dollars have been spent to 
revamp, reconstruct and often re-locate not only 
important terminals but literally thousands of 
minor railway stations to adapt them to modern 


poorly 
because there was little precedent 


needs. 

The modern airport, like the railway station, 
will become a gateway to the city which it serves. 
It must possess dignity and quality in keeping 
with its important civic character. There is al- 
ready a very noticeable tendency for some airport 
developers to create structures of more or less 
temporary character which will rapidly become 
obsolete and inadequate to meet the requirements 
of air traffic. 
airports are comparable to a railroad terminal 
consisting of a round house, track yards and a 
freight shed which also houses the ticket office 
and waiting room. Out of the hundreds of mil- 
lions of dollars to be expended for airport de- 
velopment in the immediate future, a very sub- 
stantial proportion will be wasted through obso- 
lescence if the problem is not immediately at- 
tacked in a broad way and if an effort is not made 
to visualize future requirements and to provide 
for them in the initial layout and construction 
of airport facilities. This has already occurred 
at Croydon, England, where structures which cost 
some $600,000 have been scrapped and replaced 


In fact many of America’s existing 
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Modernistic Restaurant in Tempelhof Field Airport, 
Berlin 


by modern buildings costing over a million dol- 
lars. Even the famous Tempelhof airport at 
Berlin, undoubtedly the finest airport in the world 
today, has been undergoing constant evolution for 
the past several years to meet the rapidly ex- 
panding air traffic of which it is the center. Com- 
paratively few American airports have yet been 
carefully planned to provide for expansion at the 
rate already experienced by the leading European 
airports. Most of them have started with merely 
landing fields, and their structures have grown 
haphazardly. There is not even general con- 
sensus of opinion as to the proper method of 
developing American airports, and in some cases 
municipalities have leased parts of the landing 
areas they control to air transportation systems 
which have erected their own structures with- 
out any regard to the others or to the general 
utility of the field. 

Such conditions are regrettable but perhaps in- 
evitable at this stage. It is a fact that the de- 
velopment of commercial aéronautics has been so 
rapid that the ground problems which have been 
created have multiplied far more rapidly than 
they have been solved. It is essential that airport 
design be considered with the intelligence and 
foresight that has been applied to aérodynamics 
and the design of flying machines. Architects, 
engineers and city planners, trained to solve plan- 
ning problems of this magnitude, must turn their 
attention to airports, not only for the sake of 
commercial and civic aéronautics but because here 
is a new field of business which they should 
logically develop. 

Undoubtedly the very recent announcement of 
the Lehigh Airports Competition among archi- 
tects and engineers for the design of a modern 
airport is the most significant move that has been 
made to bring architects, engineers, and city 
planners into public notice as the logical persons 
to guide the future development of America’s 
airports. This competition is sponsored by the 
Lehigh Portland Cement Company of Allentown, 
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The Waiting Room in the Croydon Airport, Show- 
ing Time Indicators and Weather Map 


Pa., which has posted $10,000 in prize money to 
be awarded those supplying the 14 best designs 
which are submitted. The competition has been 
planned with the utmost care and under the 
guidance of some 25 recognized authorities in the 
four fields of architecture, engineering, city plan- 
ning, and aéronautics. The preliminary work 
which had to be accomplished in order to formu- 
late a sound competition program is in itself of 
considerable interest to architects, because it was 
necessary to touch upon every phase of airport 
layout and facilities and to attempt to visualize 
the hitherto undeveloped possibilities for the ar- 
rangement of airport units, in order to give the 
competitors free rein to work out new and in- 
genious solutions of the problem without being 
hampered by the often unsatisfactory precedents 
which the world’s existing airports now consti- 
tute. Some of these matters will be touched upon 
later. The competition is exceedingly timely and 
should prove of the utmost value to the archi- 
tectural and engineering professions and to city 
planners, as well as to the entire aéronautics 
industry. 

\ number of people prominent in public life, 
including William P. Mac Cracken, Jr., Assistant 
Secretary of Commerce for Aéronautics ; F. Tru- 
bee Davison, Assistant Secretary of War; Sena- 
tor Hiram Bingham; former Postmaster General, 
Harry S. New; Dr. Samuel S. Stratton, President 
of the Massachusetts Institute of Technology ; 
and others, have indicated their interest in this 
competition because of its potential value in 
stimulating sound airport development. In com- 
menting on the work of the committee, Mr. Mac 
Cracken said: 

“Build the bird house and the birds will come’ 
s an old saying, but it is more true of human 
beings than it is of our feathered friends. 

“The character and attractiveness of America’s 
lrports have a direct relation to the people’s in- 
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Entrance to Airport Administrative Buildings, Croy- 


don, England. Control Tower on Leit 


terest in the growth of air traffic, public and 
private. The degree to which any community 
can participate therein is directly in proportion 
to the provision which that community makes 
for getting airplanes in and out of the air. In 
other words, it means bigger and better airports 
and more of them. Any municipality which over- 
looks today’s great opportunity for providing for 
air traffic of not only the future but of the pres- 
ent, will be found in the same position as those 
which refused to accept the railroad in pioneer days. 

“The airport architecture which is being de- 
veloped by the Lehigh Airports Competition will 
be of particular help to American municipalities 
in solving their airport problems. It should, 
therefore, command the good will of all forward- 
looking people.” 

The company in sponsoring this competition 
has entirely removed any possibility of there be- 
ing a commercial aspect by giving the program 
committee and the competition management carte 
blanche authority to establish the requirements of 
the competition in whatever manner will be of the 
greatest value to the competitors and to munici- 
palities, air transport companies, flying clubs, 
chambers of commerce, and others interested in 
the creation of future airports. It is a far- 
sighted gesture for the benefit of many interests, 
from which the sponsors expect no return other 
than added good will and prestige. Roland D. 
Doane, representing the company, has merely 
asked that the competition drawings indicate the 
structures as though built of Portland cement 
products where feasible, admitting reinforced 
concrete construction, concrete blocks, or stucco 
over other sound and permanent structural ma- 
terials. 

When this competition was first proposed it 
immediately became apparent that the program 
could be prepared only after a great deal of study 
of the character and the facilities demanded in 
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General View of Croydon Airport, Showing New Administrative Buildings, Control Tower and Several Hangars 


a complete, well appointed airport. It was then 
decided to obtain the advice and counsel of lead- 
ing architects, engineers, city planners, and aeéro- 
nautics experts through the medium of a program 
committee to which would be entrusted the prep- 
aration of the competition program and subse- 
quent oversight of the entire contest. Harvey 
Wiley Corbett, is general chairman of the pro- 
gram committee, and Francis Keally is the pro- 
fessional The architectural section of 
the committee includes Mr. Corbett as chairman, 
Raymond M. Hood, Professor William A. Bor- 
ing, Dean of the School of Architecture, Colum- 
bia University; Parker Morse Hooper, Editor of 
THe ARCHITECTURAL Forum, and Mr. Keally. 
Engineering matters bearing upon airport design 


adviser. 


were considered by an engineering section headed 
by Morris Knowles, of Pittsburgh. Other mem- 
bers of this section are Francis Lee Stuart, one 
of America’s outstanding engineers specializing 
in port, terminal, and transportation work ; Har- 
old M. Lewis, Executive Engineer of the Regional 
Plan of New York and its environs ; Gavin Had- 
den, and Colonel Willard Chevalier, Publishing 
Director of Engineering News-Record. 

\irport planning is so definitely a part of city 
and regional planning in the relationship of air- 
ports to other transportation methods and to the 
communities they serve, that it was quite essen- 
At the 
same time it was recognized that municipal, state, 
and county authorities are keenly interested in 
airport design and location. In 


tial to have guidance on these problems. 


consequence, a 
third section of the program committee was or- 
ganized, headed by George B. Ford, city planner, 
as chairman. 
cludes E. P. 


The membership of this group in- 
Goodrich, city planning consultant 
to the Chinese government, who is now in China 
planning airports as a means of expanding aérial 
transportation systems in that country in lieu of 
the slower and more expensive extension of the 


national railway system; Fred C. McLaughlin, 
Mayor of White Plains, N. Y., and President of 
the New York State Conference of Mayors and 
of the Westchester County Federation of Plan- 
ning Boards; Samuel P. Wetherill, Jr., President 
of the Regional Planning Federation of the Phila- 
delphia Tri-State District; and Harold Butten- 
heim, Editor of American City. 

Necessarily, the most vital matter in the formu- 
lation of a competition program as well as in the 
actual designing of any airport is the need for 
solving practical aéronautical problems. The 
aéronautics section, headed by Dr. George W. 
Lewis, Director of the National Advisory Com- 
mittee for Aéronautics, as chairman, was thus 
organized to secure the counsel of men repre- 
senting every leading aeronautical organization 
as well as the practical management of commer- 
cial and municipal air terminals. The member- 
ship of this committee includes Porter Adams, 
Chairman of the Executive Committee, National 
\éronautic Association ; Major John Berry, Man- 
ager of Cleveland Municipal Airport; Colonel 
Harry H. Blee, Chief, Airways and Airports Sec- 
tion, Department of Commerce; L. K. Bell, 
Secretary of Aéronautical Chamber of Com- 
Colonel Paul Henderson, Vice-president, 
Transcontinental Air Transport, Inc.; Charles S. 
(Casey) Jones, President Curtiss Flying Service; 
Ikrnest Jones, Aéronautics Expert, Department of 
Commerce ; and Harry Schwarzschild, Editor of 
Airports. The problems considered by these four 
sections of the competition program committee 
are the problems which face any architect, engi- 
neer, or city planner undertaking the design of a 
well equipped air terminal, and a brief discussion 
of the more vital matters may prove of interest. 


merce ; 


Site Requirements for Airports 


There is a universal feeling that airplanes will 
be so developed in the future that they can land 
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Hangars at the Ford Airport, Dearborn, Mich. 


and take off in less space than is now required. 
Undoubtedly, this is true, and the progress al- 
ready made, including the development of the 
autogyro abroad, will probably make it possible 
in the future to utilize less landing area than is 
now necessary. On the other hand, it must be 
remembered that there will be an equivalent ex- 
pansion in the use of planes, not only for com- 
mercial transportation, but by private owners for 
recreation and commuting, and as this growth 
takes place, more planes will arrive and take off 
simultaneously, requiring correspondingly larger 
areas for maneuvering. Furthermore, it has al- 
ready been demonstrated that the establishment 
of an airport stimulates realty values in the lo- 
cality and leads to development of vacant land 
nearby with industrial plants associated with the 
aeronautical industry, with homes, and with all 
of the structures which naturally congregate 
around any center of transportation, such as 
hotels, stores, and amusement places. Thus, when 
the boundary of an airport site is once estab- 
lished, it is exceedingly difficult to expand the 
site by acquisition of adjacent vacant land, be- 
cause in a few years increased values make such 
land out of reach for airport use, or what vacant 
land there was when the airport was established 
becomes developed with more or less costly struc- 
tures which cannot be removed. Consequently, 
t is important to take as much land as possible 
when an airport is first established and to main- 
tain control of the entire area in order to provide 
for future needs as well as to give an adequate, 
effective landing area for present-day airplanes. 

It is not necessary to discuss in detail the per- 
missible minimum sizes for flying fields. The 
United States Department of Commerce, through 
its Airways and Airports Section, publishes bul- 
letins which are available to architects, engineers, 
and others interested, in which these dimensional 
requirements are discussed and a rating system 


is established. Colonel Harry H. Blee, chief of 


this section of the department and a member of 
the Lehigh Airports Competition Program Com- 
mittee, in considering this matter felt it advisable 
to recommend an effective landing area of 3,500 
feet in all directions, but at the same time he said 
that this is in excess of the space required for 
the highest airport rating. In other words, while 
2,500 feet in each direction or even shorter run- 
ways, will suffice for minor airports and emer- 
gency landing fields, it is good judgment to take 
the largest area available up to approximately a 
square mile. 

The gross area consists of three major space 
units, the first of which is the landing and take- 
off area which is wholly free from obstructions 
of any kind, and it is this part of the field which 
should be as large as circumstances will permit. 
Modern airplanes have a safe gliding angle of 
7 to 1 and can gain altitude in approximately the 
ratio. Hence, the effective landing area 
must be protected by the second space unit, which 
may be termed a marginal strip. The marginal 
strips must have a width which is seven times the 


same 


height of any building or other elevated obstacle 
bordering on the landing field. It is perfectly 
feasible to utilize these marginal strips in various 
ways, providing the structures erected upon them 
do not project above a line having a 7 to 1 starting 
Such 


space mav be used for parking automobiles and 
o > 


at the edge of the effective landing area. 


for mooring planes which do not require hangar 
protection, as well as for playgrounds, outdoor 
restaurants, parks, and various other types of 
concessions and amusements. In fact, the mar- 
ginal may be developed to produce an 
important revenue to the airport, for all of the 
European airports experience a steady flow of 


area 


visitors who come to watch the flying activities. 
Over weekends from 10,000 to 12,000 persons 
regularly visit the Tempelhof field in Berlin to 
patronize the beer garden, the promenades, and 
the amusements while watch 


they transport 
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Perspective by Maurice Chauchon, French Architect, 


The third section of 
the site is that part reserved for the important 
airport structures which will be mentioned later 
and which must be separated from the effective 
landing area by the same type of marginal strip 
which protects the other borders of the field. 


planes arrive and depart. 


This vacant space, however, between the airport 
buildings and the landing field, is usually re- 
served for the maneuvering of planes, and is not 
available for public use. 

The ideal airport must permit airplanes to land 
and take off into the wind at all times. Theo- 
retically, the field should provide runways or 
lanes in all directions, even though the prevailing 
wind in any given locality may be predominantly 
from one quarter. Experienced flyers find no 
difficulty in landing into a quartering wind, but 
it is exceedingly difficult to land a plane cross- 
wise with the wind. It is practicable, therefore, 
to have runways or landing strips in eight direc- 
tions, equivalent to the four cardinal and four 
quarter points of the compass. 

The problem of developing the field surface for 
landing and take off is one of the most difficult 
and expensive matters that is encountered in cre- 
ating an all-purpose airport. Perfect drainage is 
essential at all times, and particularly for spring 
conditions, when the ground is thawing. When 
funds permit, it is of course vastly better to have 
the entire landing area surfaced or paved uni- 
formly, but today the expense of such prepa- 
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for a New International Airdrome at Pau, France 


ration is quite prohibitive. For some years to 
come, therefore, it will be necessary to provide 
landing strips or runways especially prepared for 
the landing and take off of planes, but these must 
be absolutely flush with the adjacent unpaved 
areas and as level as possible. The arrangement 
of these runways should be such as to allow the 
maximum number of planes to depart and arrive 
simultaneously without danger of interference or 
collision. It is also important that the runways 
as well as the entire field be surfaced with a 
material which will make artificial lighting for 
night flying effective at minimum cost. 


Airport Structures 


The modern airport must be conceived as a 
transportation terminal and must be equipped to 
handle passengers, 
freight. 


mail, and even 
It must also provide for private planes 
which do not operate on schedule, and for sight- 
seeing planes which use the port as a base of oper- 
ations. 


express, 


The required structures to serve these 
functions may be divided into three basic groups, 
exclusive of the accessory buildings which are de- 
sirable but not essential to the airport proper. 
These three groups include the terminal facilities, 
caring for passengers and cargo; hangars for the 
care of planes; and service units for housing 
maintenance equipment, supplies, and _ possibly 
also the personnel of the field. 

\t Miami there is probably the most completely 
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Airplane View of the Ford 


\irport, 


appointed terminal building yet erected in the 
States. It was designed by Delano & 
\ldrich, architects. 
course or waiting room with the usual ticket 





United 
It contains a passenger con- 


offices, check room, public toilet facilities, news- 
stands, and other concessions associated with the 
ordinary railroad passenger station. The main 
floor is so arranged as to control passengers ar- 
riving by plane from Cuba, for inspection by 
and health authorities. 
This feature suggests that every airport in the 


immigration, customs, 
United States may ultimately become a possible 
port of entry, for flights have already been made 
from Mexico to northern points in the United 
States, and from Canada to southern and western 
points. This building also provides offices for the 
ir transport officials, and on the second floor, 
verlooking the flying field, there is a large dining 
room adjacent to an open air terrace which is a 
wonderful vantage point from which to observe 
the arrival and departure and the maneuvering 
of airplanes. 

This building, more completely than any other, 
suggests the character of the ideal terminal struc- 
An important feature of 
such a building, unless provided for in a separate 


ture for an airport. 


unit, is a control room, commanding an unob- 
structed view over the entire airport from which 
in operations executive can exercise complete 
‘ontrol over all activities on the field. 
rol room is usually elevated above surrounding 


This con- 
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Showing Buildings and Field 


buildings, generally in the form of a low towet1 
above the roof line of the highest structure, and 
it adjoins a radio and communications room 
equipped to maintain contact with other airports 
in all directions and by radio with planes in the 
air. These units constitute the nerve center of 
the airport and are vital to its operation because 
it is necessary to prevent planes from landing, 
especially at night or in fog, when others are 
about to depart, and to notify planes en route of 
other machines flying in their general directions 
to minimize the possibility of collision in mid-ai 
and to aid them in keeping to their courses. Un 
doubtedly also the modern air terminal must pro 
vide post office facilities and a sub-station, al 
though at present the Post Office Department 
does not consider these elements essential because 
the present custom is to remove air mail by motor 
trucks direct from the planes to existing post 
offices. 

\nother requirement of the well designed ter 


and 


minal building is provision for the safety 
protection of passengers using private or trans 
There should be 


covered runway leading from the waiting room to 


port aeroplanes. some type of 
the loading point for planes which is so devised 
as to prevent the passengers from getting in the 
way of whirling propeller blades. At 
point there should be similar provision for pro 


a separat 


tecting arriving passengers from _ inclement 


weather and for keeping them under control until 
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Malmo, Sweden’s Spacious 


they have passed the immigration and customs 
authorities if the plane happens to have come 
from a foreign port. Separation of these two 
loading and unloading points is desirable. It is 
also essential to have the entire flying field pro- 
tected by a suitable wall or fence which will keep 
unauthorized persons and often stray animals 
from the field and permit the control of even 
those using private planes in their entrance and 
egress from the flying area. 

The second group of structures,—the hangars, 

needs little discussion, because the functions of 
hangars are well understood. They require un- 
obstructed floor space, good lighting, and should 
be fireproof, weatherproof and easily heated. In 
some European airports hangars are made two 
stories in height, using a ramp to reach the upper 
floor, and it is possible that the reverse will be 
true of some future airports having part of the 
The most difficult 
problem in hangar design is to provide the vast 


storage space below ground. 
doorways necessary for the admission of large 
planes. After much study the Lehigh Airports 
Competition Program Committee suggested some 
openings 125 feet wide by 20 feet in clear height, 
ard others for planes 90 feet and 100 feet 


. 


swaller 





Building at the 


Dennison Airport, Atlantic, Mass. 


\irport, Showing Interesting 


Housing Development Near the Field 


in width and 18 feet and 19 feet respectively in 
clear height. These requirements may change as 
transport planes become larger, but for the present 
they will house the typical units now contemplated 
or in use. 

The third group of buildings includes fire and 
ambulance stations with quarters for emergency 
crews and garages and storage buildings for 
trucks, tractors, snowplows, rollers, grass cutters 
and other equipment needed for the care and 
maintenance of the fields. A gasolene and oil 
filling station is an important requirement to this 
group. Frequently the tanks are buried under- 
ground and supply lines are run to pumps near 
the hangars or to underground receptacles located 
in concrete aprons on the fields themselves. These 
sub-surface filling points are covered by manholes 
which can be lifted and the fill pipes withdrawn 
so that when the covers are replaced planes can 
run over the surfaces without difficulty. There 
for housing the field 
personnel, but this may be provided for outside 
of the airports proper or in parts of hotels which 
are mentioned under the heading of 
structures.” 


must also be provision 


“accessory 


The arrangement and grouping of these various 
units constitute a problem that has not yet been 
solved with a certainty that the ultimate plan has 
been discovered. In some airports the hangars 
are separate units, and in others they are grouped 
together as elements of a large structure. In some 
places they are adjacent to the passenger terminals, 
and elsewhere they may be separate from these 
units for considerable distances. It is essential to 
provide a well paved and practically dustproof 
apron connecting the hangars and the loading 
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Construction in Progress, New Croydon Airport with System of Concrete Aprons and Maneuvering Space 


point at the passenger terminal for maneuvering 
planes either under their own power or by means 
of tractors and for warming up motors where the 
wind stream from the propellers will not throw 
up a cloud of dust. If the flying field is of ade- 
quate size and the buildings can be separated 
from the field by a sufficient marginal strip as 
already noted, their precise relationship to the 
flying area seems to be of secondary importance, 
and their location is largely governed by the high- 
ways and other means of communication between 
the port and the city which it serves. If the field 
limited area and the runways are of 
minimum length, it should be considered essential 
that no buildings be located opposite the end of 
any runway, and particularly that they should 
not be in the direction of the prevailing winds. 


is ot 


Accessory Structures 

Under this head fall a number of possible units 
which have already found their place in well 
established European airports but which may not 
be absolutely essential to port operation. First of 
these is a hotel. At Croydon, England, a 200- 
room hotel has been erected near the airport 
buildings and has proved successful. It has been 
found that many visitors to the field use its ex- 
tensive restaurant facilities, which overlook the 
flying area, and that passengers frequently use it 
as headquarters from which they make visits to 
the surrounding country during interruptions to 
their air travel. Such a building may also provide 
accommodations for pilots and the ground per- 
sonnel of the field as well as provide apartments 
for the important officials and executives of the 
held and the air lines there. 


which converge 


Under this heading also fall all types of con- 
and 
spaces for visitors’ automobiles, outdoor restau- 


cessions amusements as well as parking 
rants, motor bus and rapid transit stations, stores 
and shops. Undoubtedly commercial activities of 
these various sorts will contribute to the support 
and maintenance of airports, and their control 
by the airport owners is economically desirable. 


Other Requirements in Airport Design 


Night lighting is one of the first essentials for 
the well equipped airport. The subject needs little 
discussion here, however, because the problem 
does not influence the architectural development 
of an airport to any great extent, and because the 
subiect is quite fully covered in publications 
issued by the Department of Commerce and other 
authorities. Adequate lighting involves border 
lights to indicate the margins of the field; air 
beacons ; an illuminated wind direction indicator ; 
danger lights on all surrounding obstructions ; and 
flood lights to illuminate the field for landing 
and take off. Every airport must be identified by 
huge signs visible from the air and preferably 
illuminated at night. These may be on the roofs 
of units or other buildings on the field itself or 





of the Oberweisenfield 


Buildings 


Airport, Berlin 
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Control Tower, Croydon Airport, with Signal Cabin 

and Wireless Equipment 
even on adjacent buildings in the vicinity, with 
arrows pointing to the airport itself. Here again 
the Department of Commerce has established 
recommendations and requirements which are 
easily followed. The wind direction indicator re- 
ferred to, called the ‘“wind-tee,” is 
something like a mammoth weather vane with its 
flat surface horizontal so as to be visible from the 
air and to constantly point the direction of the 
prevailing wind. 


sometimes 


One of the major problems in airport design 
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Airport Beacon of 30 Million Candlepower, at 


Oakland, Cal. 
involves locating the field with relation to adjacent 
highways and transportation facilities. The 
amount of traffic ultimately to be expected at air- 
ports suggests the desirability of having a broad 
plaza, such as may be found adjacent to the better 
planned railway terminals, which will care for the 
trafe converging at the passenger terminal and 
give this structure a proper and dignified setting. 
Epitor’s Note. We are indebted to Mr. Harry Schwarzs- 


child, Editor of Airports, for giving us permission to 
publish here many photographs from his personal files 





Airport Passenger Terminal of the Pan-American Airways, at Miami 
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Aldrich 


Architects 
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CHOOSING THE STRUCTURAL SYSTEM AND MATERIAL 


BY 


THEODORE CRANE 


ASSOCIATE PROFESSOR OF BUILDING CONSTRUCTION, YALE 


UNIVERSITY 


PART I—BUILDING FRAMES 


N looking over the vast quantity of printed 
matter dealing with the subject of building 


| 


materials, one can hardly fail to be impressed by 
the amount of study and research which has been 


expended in this field. If an architect is consid- 
ering the use of a particular type of construc- 
tion, there are usually technologic papers, text- 
book references or society reports bearing upon 
its value. Very little attention, however, has been 
given to that aspect of the subject which might be 
called “comparative construction,” that is, the 
relative value of materials and systems. 

To make the matter clear, let us consider a very 
simple illustration—the choice of a floor system. 
Every textbook on reinforced concrete describes 
the so-called “beam and slab” and “girderless” 
designs. An architect’s office is flooded with man- 
ufacturers’ literature illustrating any number of 
proprietary methods of construction. The archi- 
tect’s problem, however, is not the detailed study 
of a particular system, but the selection of the 
most suitable type for the conditions existing. 
With this in mind, these articles have been written 
to point out the individual characteristics of va- 
rious materials and systems, as affecting their use, 
and to suggest methods of arriving at a satisfac- 
tory choice in structural work. 

The first question of this nature, and a question 
which can usually be very easily answered, is re- 
garding choice between bearing walls and skele- 
ton construction. 

In most cases the problem is purely economic, 
and the thickness of bearing walls, where such 
are employed, is governed by the requirements for 
stability rather than by the strength of the mate- 
rials in compression. Under the New York build- 
ing code, which represents in this particular those 
of our larger cities, brick masonry laid in Port- 
land cement mortar is allowed to take a working 
load of 250 pounds per square inch, Portland 
cement concrete 500 pounds, and sandstone 
masonry 400 pounds. These stresses are seldom 
critical in bearing walls. The limit of economy is 
determined rather by the wall thicknesses re- 
quired for various heights and unsupported areas. 
For instance, a building of the residence class, 
under 75 feet in height, would require, by this 
same code, 12-inch walls for the “uppermost 55 
feet, and 16-inch below that.” For public or busi- 
ness buildings between 60 and 75 feet in height 
the bearing walls would have to be 16 inches thick 


for the “uppermost 50 feet, and 20 inches below 
that.” In both cases additional thicknesses are re- 
quired for walls built of rubble masonry. Fur- 
thermore, when the clear span between bearing 
walls is over 26 feet, or the length of the wall 
without lateral support is over 105 feet, or more 
than 30 per cent (45 per cent when wall area is 
laid in Portland cement mortar) of the horizon- 
tal wall area is occupied by openings, the thick- 
ness must be increased. Wall thickness for wall- 
bearing buildings over 75 feet in height increases 
very rapidly. For example, in the class of public 
and business buildings a structure 80 feet high 
would require, under the New York code, 16-inch 
walls for the uppermost 25 feet, 20-inch walls for 
the next lower 35 feet, and 24-inch walls below. 

Compared to these requirements, a 12-inch 
panel wall, supported at each floor level by a 
structural steel or reinforced concrete spandrel, 
is usually more economical, all things considered, 
for fire-resistant construction over three or four 
stories in height, and for garages or industrial 
buildings of even lesser height. The use of struc- 
tural steel frames for one-story buildings is often 
desirable to meet the requirements of certain in- 
dustries, and although still in an experimental 
stage, the application of steel sections to the con- 
struction of dwellings has interesting possibilities 
for classes of work where economy is a chief 
consideration. These uses of steel are, however, 
the exception, and its particular function is in the 
frames of comparatively tall buildings. 

For this type of work the practice of a few 
years ago of employing columns built up of plates 
and angles has largely given place to the use of 
solid rolled sections, normally two stories in 
height and designed to carry the load of the lower 
story. A comparatively recent development is the 
use of column five to six stories in 
height, for the support of reinforced concrete 
floors. 


sections, 


Finding that two-story lengths were im- 
practicable and desiring to use a heavy H-section 
through the lower stories in order to save floor 
space, these long columns fitted with angles at 
each floor level have been successfully used for 
buildings of 10 to 20 stories, to support stone- 
concrete floors of girderless design. This type of 
column construction, as built in New York, usual- 
ly calls for a reinforced concrete section through 
the upper stories of the building, which is carried 


down until the size becomes objectionable. For 
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Reinforced 
Interior Steel-cored Columns 


Uppercu-Cadillac Building, New York. 
Concrete Frame with 


example, let us consider that the upper eight floors 
and roof of a 14-story building are supported by 
reinforced columns. Under the New 
York code these would probably be of hooped sec- 
tion in the two upper stories and of spiraled de- 
sign below. Even the latter, however, would re- 
quire a gross diameter of about 2 feet, 6 inches, 
when carrying large bays subjected to light manu- 
facturing loads. 


concrete 


If this were considered to be a 
limiting size, the fifth story columns would then 
be designed with rolled steel cores of H-form, 
the sections being based on the loads which the 
fifth story columns are required to support and 
plates added to take the increments due to the 
Hoors below. The gross column size, 2 feet, 6 
inches, would then be the same in all of the re- 
maining lower stories. 

Such a combination of structural steel and re- 
inforced concrete makes it possible to utilize the 
advantages of each material, now that the me- 
chanical difficulty of field erection has been solved 
by obtaining long sections from 60 to 75 feet in 
length. With this one important exception, how- 
ever, the structural steel frame, or the reinforced 
concrete frame offers two distinct alternatives in 
the field of skeleton construction. For buildings 
of certain classes the choice is obvious; factories 
and warehouses with heavy floor loads ranging 
from 125 to 300 pounds per square foot and of 
comparatively low height can generally be built 
more cheaply of reinforced concrete than of struc- 
tural steel. Office buildings, hotels and apart- 
ments, 15 stories or more in height, can usually be 
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The 


Framing of the Uppercu-Cadillac Building. 
Floor Construction is of the Girderless Type 
Charles E. Birge, Architect 


built more cheaply with steel frames. But we 
must not place too much confidence in such broad 
generalizations. The tallest concrete building in 
the United States is the recently completed Mas- 
ter Printers’ Building in New York, which has 20 
stories. In this case the use of concrete showed 
a very substantial saving over steel. Let us in- 
vestigate the conditions. A live load of 250 
pounds per square foot was required on all floors ; 
the plan of the building was adaptable to a gir- 
derless floor system, which is extremely economi- 
cal for heavy industrial loads. As the conditions 
of occupancy demanded that headroom be com- 
puted to the bottoms of girders in a beam and slab 
design, their elimination permitted several addi- 
tional stories in the same total height of building. 
Furthermore, the lighting was better with girder- 
less construction, and the cost of sprinkler instal- 
lation was about 25 per cent less. 

The same solution has been worked out eco- 
nomically in the case of several other structures 
erected in New York during the last year. For 
example, there are the Appraisers’. Stores Build- 
ing, 11 stories high, with 250-pound live load; a 
service station for the Packard Motor Company, 
eight stories high, with 150-pound live ‘oad; and 
the building at 653-659 Eleventh Avenue, 14 
stories high, with 200-pound live load. 
were all concrete-framed 


These 
buildings employing 
structural steel cores in the lower stories of the in- 
terior columns and with girderless floor systems 
of spans varying from 20 feet x 20 feet to 31 
feet, 6 inches x 33 feet. If we are to assume, as 
would seem reasonable, that these operations rep- 
resent an actual trend in design, it is probably 
safe to say that reinforced concrete frames, par- 
ticularly where a girderless floor system can be 
used, are well adapted to comparatively heavy 
loads for buildings even up to 20 stories in height. 
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Framework U. S. 
Long Column-cores with Girderless Floor System 


Appraisers’ Stores, Combined 


Structural steel is particularly suited to light 
loads and tall buildings. Although we have ap- 
proximately 650 reinforced concrete structures in 
this country that are ten or more stories in height, 
the vast bulk of such work is of steel. Under the 
New York code a structural steel frame with cin- 
der-concrete “arches” is a very economical type of 
construction for normal designs based on office 
loading of 60 pounds per square foot throughout 
typical floors. For buildings of over 20 stories in 
height, steel has practically no competitor in any 
part of the country. Below that height, offices, 
hotels and apartment houses in New York are 
built almost exclusively of steel with cinder-con- 
crete floor arches. In many western cities, on the 
other hand, even where material prices are no 
more favorable to use of concrete, the latter has 
been widely and successfully used for work of 
this class. Trade conditions and the tendency to 
follow the established custom of one’s own lo- 
cality, would often appear to play a larger part 
than the matter of comparative costs. 

Second only to the matter of live load, the 
architectural plan of a building plays an impor- 
tant part in the choice of construction. One of 
the great structural advantages of reinforced con- 
crete, as ordinarily used, is its monolithic charac- 
ter, permitting assumptions of continuity in de- 
sign. When the architectural arrangement lends 
itself to a series of continuous bays of approxi- 
mately the same size, the use of a reinforced con- 
crete frame may be an economical solution for 
even light loads and, as previously mentioned ex- 
amples indicate, will almost always be suitable 
for heavy loads. The matter of continuity will 
not, ordinarily, make any difference in the depth 
of beams or girders, in beam-and-slab construc- 
tion, but it will save anywhere up to 35 per cent 
of the reinforcement that they require. Reinforced 
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Photo. Tebbs e& Kneli, Inc. 
U. S. Appraisers’ Stores Building, New York 
& Kahn, 


Buchman Architects 


concrete is particularly suitable for buildings that 
permit a column spacing that results in square or 
nearly square bays. As a large proportion of the 
cost of concrete work is expended on the con- 
struction of forms, this material is most econom- 
ically used for buildings whose structural mem- 
bers can be standardized. The importance of this 
principle can be judged by the fact that on typi- 
cal work one set of forms serves in turn for the 
structural members of each floor, often being used 
as many as ten times. Neither is it usually de- 
sirable to reduce the sizes of beams supporting a 
roof construction, as the surplus concrete is more 
than offset by the saving in not changing the forms. 

The ideal spans, in both reinforced concrete 
and structural steel, vary between 18 and 24 feet, 
depending upon the live load and the type of floor 
construction employed. In most buildings outside 
of the industrial and commercial classes, the col- 
umns have to follow the room arrangement, and 
it is seldom possible to use the most economical 
spacing. As far as practicable, the designer should 
start with the primary element of a floor system, 
such as the slab, and lay out his typical floors to 
use each member to best advantage. We have an 
excellent example of this principle applied in most 
New York buildings now under construction. The 
city code permits cinder-concrete slab or “arches,” 
as they are called, to be used on spans up to 8 
feet. A minimum thickness of 4 inches is speci- 
fied for floors. The designer’s problem is then to 
locate the floor beams, which support the slabs, as 
closely as possible to the 8-foot limit. As it works 
out very well to frame the beams into the girders 
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and Engineer 
at the third points of the girder spans, we have 
a column spacing which approaches 24 feet if we 
wish to fully develop the strength of our 4-inch 
slab which the building code requires. 

This same principle can be applied to other 
matters in the design of structural frames. <A 
3'%-inch thickness of stone-concrete, which is the 
minimum allowed for roof construction under the 
present New York code, when fully continuous 
will carry a 43-pound superimposed load between 
beams placed on 10-foot centers. The limit of the 
4-inch stone-concrete slab, when supporting a 
100-pound live load, is 8 feet, 6 inches when fully 

continuous and 7 feet, 9 inches for end spans. 
The weight of reinforcement per square foot of 
floor area naturally increases as the column spac- 
For example, a girderless floor 
system designed under the two-way requirements 


ing is increased. 


of the New York code, to support a superimposed 
load of 125 pounds per square foot, would require 
1.85 pounds of steel per square foot of floor area 
with bays 16 feet square; 2.35 pounds for bays 
20 feet square, and 3.10 pounds for bays 24 feet 
square. These figures are based on full continu- 
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ity. Considering the cost of footings and columns, 
the most economical bay would probably be about 
18 feet square. Considering the loss of floor 
space occupied by the columns, the present prac- 
tice is to space them about 20 feet on centers,— 
probably a little over rather than less. 

lor long spans of 40 feet or more, reinforced 
concrete can be used in either arch or truss con- 
struction. Such designs have been cleverly exe- 
cuted both in this country and abroad, but if econ- 
omy is the governing factor, steel should be used 
in most problems of this nature encounsered in 
building construction. There is even a tendency 
to use concrete girders on shorter spans where 
structural steel would be more economical. 

Consider, for example, that it is required to 
span a distance of 34 feet between masonry walls. 
If we assume a uniformly distributed load of 
100,000 pounds and a floor system capable of giv- 
ing lateral support, a structural steel girder 24 
inches deep and weighing 120 pounds to the linear 
foot will meet the requirements of the American 
Institute of Steel Construction. If headroom is 
not important, we could probably obtain a 28-inch 
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section, weighing 112 pounds per linear foot 
which would also serve the purpose. In rein- 
forced concrete, a T-beam section, economically 
designed, would have a total depth of about 36 
inches, a width of 14 inches, and approximately 
1,650 pounds of steel if computed at working 
stresses of 650 and 18,000 pounds per square inch 
for the concrete and steel, respectively. Even 
these large proportions would have to be greatly 
increased unless the floor system chosen by the 
designer provided an adequate thickness of con- 
crete to act as a compression flange. It is also 
true that the weight of large concrete beams and 
girders may easily be 20 or 25 per cent greater 
than that of steel, including fireproofing. 

These facts would favor the use of a structural 
steel frame, or bearing walls with structural steel 
interior framing, for buildings requiring wide 
spans. Balconies, such as are found in many audi- 
torlums, may also influence the designer in his 
choice of structural frame, as such can usually 
be more expeditiously and economically built in 
steel than in reinforced concrete. 

The question, however, is too often decided by 
making merely a relative estimate of the costs of 
labor and materials, both based upon the same 
design. A valid comparison cannot be obtained in 
this way. As far as the architectural require- 
ments permit, comparative estimates should be 
based on designs which employ the type of ma- 
terial under investigation to its fullest advantage. 
Reinforced concrete is particularly suited to some 
forms of architectural expression, and even if it 
is not possible to actually “express” the feeling of 
concrete in the form or ornamental features of a 
building, it is entirely practicable to reserve its 
use for types of construction which are easily 
built of this material. The same should be true 
of structural steel; many architectural offices use 
steel sections more as a matter of habit than as 
the result of analytical comparison. Not a few 
designers look upon concrete as suitable for in- 
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dustrial work, but hardly to be considered for 
other types of buildings except in floors and foot- 
ings and as a fireproofing material. On the other 
hand, there are sections of the country where con- 
crete frames are very widely used for buildings 
of moderate height even with comparatively light 
loads. A study of relative costs, as influenced by 
local conditions, does not seem to justify this dit- 
ference in practice. From these data, and many 
similar considerations, we can be fairly confident 
that both the structural and architectural charac- 
ter of a building should play an important part 1 
determining the type of skeleton to be used. 

The design of the reinforced concrete members 
forming the structural frame of a building is very 
largely influenced by the code or standard accept- 
ed by the designer, and it is not the province of 
this journal to treat of matters pertaining to the 
details of structural engineering. The architect 
is seldom interested in determining the number of 
stirrups in a concrete beam any more than he ts 
concerned with rivet spacing on structural con- 
nections. It is important, however, to know that 
concrete beams of T-section require about 1 inch 
in depth for every foot of span; if the beam is oi 
rectangular section, there being no concrete floor 
serving as a flange, 144 inches would be a fair es- 
timate. These figures are based on economical 
design for normal conditions and could be re- 
duced by increasing the reinforcement if the ad- 
ditional cost were warranted. The width of the 
web of a concrete T-beam should be between one- 
half and one-third of its total depth, including the 
slab. Rectangular beams are usually about one- 
half as wide as they are deep. 

Columns composed of concrete reinforced with 
only vertical rods are allowed under most codes, 
to sustain concentric loads computed as 500 
pounds or 600 pounds per square inch on the “‘et- 
fective concrete section,” the value depending 
upon the quality of the mixture. The effective 
concrete section should be taken as the net area, 
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exclusive of the steel, allowing 2 inches outside 


of the reinforcement for purely fireproofing pur- 
Some 


poses. codes, 


such as that at present in 
New York, allow the effective area to be 


taken as the gross column section, 


force in 
deducting only 
the space occupied by the reinforcement, which 
seldom exceeds 1 per cent of the area. The total 
supporting capacity of the column is then com- 
puted, in either case, by adding to that of the 
concrete the carrying value of the reinforcement, 
is considered to support 7,500 pounds or 
7,200 pounds per square inch when used respec- 
tively with 500-pound and 600-pound concrete. 
\lthough the design of columns with only ver- 
tical reinforcement is pretty well standardized, 
there is no uniformity in regard to spiraled col- 
umns. Unfortunately there is some slight justi- 


which 


fication for computing their sustaining value on 
several entirely different principles. These have 
been picked up by the authors of our various 
building codes and combined with a variety of 
limiting percentages applied to both the amount 
f spiral and of vertical reinforcement. Although 
the present situation is commentary 
on our knowledge of this branch of structural 
engineering, or rather a reflection upon our ability 
to apply what little we do know, the matter is too 
technical to be of interest to the 
tect. Suffice it to say, that under 
a spiraled column, 


an amusing 


average archi- 
the New York 


code economically 


designed 
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Frame, 


with 1 per cent of vertical steel and 2 per cent of 
spiral, can be considered to support 1,466 pounds 
on each square inch of the core enclosed by the 
spiral. In other more benighted sections of our 
country this same column would be permitted to 
carry only 971 pounds on each square inch of the 
core. These absurd differences, although more 
pronounced in the field of concrete design, exist 
in the ordinances governing use of other mate 
rials. There seems to be no particular reason why 
structural grade steel of exactly the same quality 
should be considered to carry a working 
16,000 pounds per square inch in one 
18,000 pounds in a neighboring city. 


stress of 
city and 
The proper 
remedy for these inconsistencies lies in an honest 
attempt to make municipal codes conform with 
good practice. The specifications and suggested 
regulations promulgated by the American Con- 
crete Institute, The American Institute of Steel 
Construction, and the building committees of the 
Department of Commerce, contain much valuable 
information which could be applied to advantage. 

Footings. The study of comparative construc- 
tion as applied to footings offers an interesting 
field for the architect who desires to control the 
major decisions in connection with the structural 
work, without going into the details of engineer- 


ing. For all buildings of skeleton construction, 


whether of steel or reinforced concrete, the prob 


lem of footing design is merely to choose the most 
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Reinforced Concrete Frame of Building Shown on Opposite Page 


Hentz, Reid & Adler, Architects 


economical means of distributing the concentrated 
loads of the columns over an area sufficiently 
large to bring the load per square foot within the 
safe bearing capacity of the soil. Foundations 
upon rock involve one aspect of this same prob- 
lem, and the use of wood, concrete or steel cylin- 
der piles is only to increase the soil capacity. In- 
dependent footings, rectangular and preferably 
square in plan, of stepped or pyramidal pattern, 
are normally used to support the interior columns 
of a building and are also economical for exte- 
rior columns of skeleton structures, if there is 
space outside of the building line to permit con- 
centric design. The chief problem is to choose 
economical footings for exterior columns when 
there is little or no space available beyond the 
building line. With the exception of a type known 
as the “buttress footing,” and not widely accept- 
ed, the choice falls on either a continuous, a can- 
tilever or a combined footing. : 

A continuous footing, which is nothing other 
than an inverted beam loaded with a soil reaction 
of usually from 6,000 to 8,000 pounds, and sup- 
ported by the columns, will probably be the most 
economical if the area available without eccen- 
tricity is sufficient to carry the column load. For 
example, if we are permitted a projection of 1 
foot beyond the faces of the columns, which we 
will assume as the building line, and if the base- 


ment columns are 2 feet thick, we can make the 


footing beam 4 feet wide and still have its axis 
directly below the column centers. If the column 
spacing is 20 feet, we then have 80 square feet of 
available bearing area for each column. If the 
safe soil load is 6,000 pounds, this type of footing 
is capable of supporting a column carrying 480,- 
000 pounds with some small deduction for the 
weight of the footing beam. 

The next choice, usually resorted to where no 
projection is permitted beyond the faces of the 
columns, and referred to as the “cantilever”’ foot 
ing, is merely the application of a device for over- 
coming the tendency of the exterior columns to 
fall outwards owing to the fact that their footings 
cannot be centered beneath them owing to the 
proximity of the property line. The design, in 
this case, is similar to that of an interior, concen- 
tric footing but a concrete or steel beam, called 
a “strap,” is built connecting each exterior foot- 
ing with the nearest interior footing. The strap 
balances the eccentric moment and holds the ex- 
terior footing in equilibrium. 

The third choice for the footings of exterior 
columns adjacent to property lines is called the 
“combined” footing. Instead of employing a 
strap, as in the cantilever design, a heavy, con 
tinuous slab forms the footing for an exterior 
As the 


name implies, this is merely a joining, or combin- 


column and the nearest interior column. 


ing of the two footings and is resorted to when 
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ry pi al Design of Reinforced Concrete F* voting for 
Isolated Columns of either Structural Steel or Concrete; 
the Stepped Type is Preferable 


it is necessary to overcome eccentricity in an ex- 
terior column and use the entire area between col- 
umns for bearing purposes. When possible, com- 
bined footings are built rectangular in plan and 
extend toward the interior of the building a suffi- 
cient distance to insure that the center of reaction 
of the footing area coincides with the center of 
load between columns. If such extension is not 
practicable, owing to the interference of an eleva- 
tor well, or some similar obstruction, the portion 
of the footing supporting the interior column, 
which is usually carrying a heavier load than the 
exterior, is widened with the result that the foot- 
ing slab is trapezoidal in plan. 

Footings on piles follow these same classifica- 
tions and are designed in exactly the same way 






























































The Cembined Footing of Trapezoidal Type; Exterior 


Column at Right of Illustration 
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\ Typical Cantilever, or “Pump-handle” Footing ; 
Exterior Column is at Left of Illustration 


except that the individual pile reactions replace 
the uniform load assumed as the safe bearing 
capacity of the soil. Footings resting on rock are 
designed for loads varying from 15 to 40 tons per 
square foot, depending upon its hardness. Un- 
der our tall steel structures the typical billet and 
grillage design has become the general practice 
Where it 


such as that due 


for foundations carried to hard rock. 
is necessary to obviate vibration, 
to the movement of trains, specially designed vi- 
bration mats, composed of layers of lead and sheet 
asbestos, are employed at the bases of columns 
supporting buildings over railway tracks. 

The next step in planning the structural design 
of a building is the choice of the floor construc- 
tion. This subject will be covered in a succeed- 
ing article in THe ARCHITECTURAL Forum for 
May. 


The 


structicn,” 


illustrations of footings are from “Concrete Building Con 


by Theodore Crane. 





WINTER CONSTRUCTION AND SUPERINTENDENCE 


BY 


LEICESTER K. DAVIS 


HE trials of keeping winter construction go- 
ing smoothly and on unbroken schedules are 
The vigilance required to meet the attacks 
of cold and ice and snow has settled down to be- 
ing a far less difficult matter. It is a good time in 
which to make a check-up of results secured dur- 
ing that short but difficult period, and for archi- 
tects and builders to consider the effectiveness of 
their combined efforts in keeping winter activities 
going at high levels of efficiency and economy. 
The records of superintendence will doubtless 
settle many questions, show the wisdom of us- 
ing precautionary specification clauses, and 
justify coupled contacts that follow 
each step and stage of construction most likely 
to be adversely affected by winter’s influence. 
The purpose of all architectural superintendence 
is constructive, not destructive,—the obviating of 
faults which if not discerned in their early stages 
result in piling up those disconcerting “extras” 
always associated with elaborate correction or 
replacement of work not up to required standards. 
The difference between supervision and super- 
intendence is not, perhaps, as fully appreciated 
as it should be. The former term deals mainly with 
results and passes judgment according to stand- 
ards established for completed work; the latter 
follows more closely each unit of work through- 
out its progress, giving attention to immediate 
materials and methods, as well as taking into 
account those supplementary elements not strictly 
within the province of the specifications. 


over. 


closely 


Super- 
vision stresses final responsibility; superinten- 
dence performs a more cooperative service, 
which begins at the beginning and keeps on to 
final completion. All architects may not agree 
upon this grouping of relations, but many do, and 
it is from the point of view of those who do 
that distinction is here made in describing the 
more important specific methods with which 
architectural superintendents should be thorough- 
lv familiar in order to render the codperation 
which contractors welcome and by which owners 
benefit. 

Reading through many notes made during in- 
terviews with representative architects, I have 
been impressed by unanimity of their opinions in 
regard to winter superintendence. All 
be agreed on: 


seem to 


Ist: The need of many and frequent architec- 
tural contacts with winter work at every stage. 

2nd: The value of familiarity with the pre- 
cautionary methods developed by various trades. 

3rd: The necessity of forecasting procedure 
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in regard to conditions under which each phase 
of construction shall go on. 

4th: The good to all concerned of thorough 
understanding between the architect, contractor 
and owner as to the powers and responsibilities 
of the architect or his representative in advising 
or requiring specific forms of structural practice. 

5th: The benefits which result from carefully 
worked out methods by which accurate progress 
reports of superintendence may be kept for in- 
corporation within a permanent record for cur- 
rent and future reference. 

Most architects with whom I have talked em- 
phatically recommend employment of a “clerk 
of the works” for all construction of any size 
that extends through the winter months, this in- 
dividual to be selected by the architect and to be 
under his direction with services paid for by the 
owner, and to have duties, powers and remunera- 
tion covered by contractual clauses. Maintain- 
ing superintendence of this character is a regular 
procedure in many offices. In others the office 
personnel includes a “field man” who is assigned, 
at an extra charge, to work during all or certain 
winter stages. 

Perhaps the first preliminary consideration of 
the architect in his approach to problems of 
winter construction should be the preparation of 
an outline which indicates how his contacts shall 
be governed. A comprehensive plan, worked out 
well in advance of the cold weather period, is 
sure to be of assistance in preventing otherwise 
puzzling twists and turns. 
not be elaborate. 


Such an outline need 
It should be built about only 
those definite phases of the work most likely to 
be seriously affected by lack of proper precau- 
tionary methods. It should cover 
points with clear indication of 


uncertain 
possible con- 
tingencies and directions regarding the manner in 
which they should be provided for. 

In this schedule of defence, one might well 
start from a list of materials and uses having 
definitely known requirements for protection, 
classifying with each the possible circumstances 
to be faced. In an analysis of this kind, proper 
protective ways and means almost automatically 
suggest themselves for situations that might not 
be thought of until a crisis in construction had 
arrived. At this preliminary stage the value of 
cooperation by an experienced winter constructor 
will often be extremely valuable, since what are 
sought are not merely descriptions of “textbook 
happenings,” but rather those out-of-the-ordinary 
run of things which happen once in a blue moon, 
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Interior Brickwork and Proper Temperature Con- 

trol Note Muslin Covering Door and Window 

Spaces, and Salamander Placed to Effect Equal 
Radiation of Warmth 


and which sooner or later may happen again. 

One architect with whom I have discussed the 
subject has made a series of “pre-structural con- 
ferences,’ as he calls them, with winter-seasoned 
contractors a routine matter, even before specifi- 
cations are ready for bids. This practice he con- 
siders especially important where the construc- 
tion schedule is to include a part or all of the 
winter months. By frankly explaining his pur- 
pose to prospective bidders, he has gained in- 
formation regarding precautionary methods 
which has not only aided subsequent superinten- 
dence but has also clarified sections of his specifi- 
cations covering winter performance. In an 
outline such as that here referred to, several divi- 
sions are quickly established. The first of these 
will very likely deal with those elements of the 
structure upon which superintendence should be 
most thoroughly concentrated. Next, logically, 
follows the storage of material prior to its use; 
next, the methods to be employed during and fol- 
lowing such use; finally, there will be the general 
standards of winter practice and the specific 
forms of protection best suited to the locality and 
the type of structure. Included in this last should 


be provisions for “potentials,”—those things 


which probably will not occur, but which may. 


Structural safety is, of course, one of the prime 
factors with which superintendence should deal 


at any time of year. There must be assurance of 


AND BUSINESS Part Two 


Thawing Out a Snow-covered Pile of Bricks with 

Steam Hose Should not be Necessary. Brick Should 

be Stacked with Complete Coverage of Top and 
Sides of Stack 


soundness in the bones and sinews upon which 
a building depends for ability to carry its load. 
And these, in practically all modern construction 
are steel, concrete and brick. Erecting steelwork 
in winter requires few departures from the routine 
of other seasons, except perhaps extra provisions 
for workers subjected to hazards and discom- 
forts of weather, wind and bitter temperature. 
Construction of concrete and masonry, on the 
other hand, calls for more carefully worked over 
methods. The aggregate that slushes to Decem- 
ber wall and floor and column forms, and the 
courses of brick that rise steadily despite numb- 
ing January days, are propositions very different 
from like work carried on in 
months of the calendar. 


fair and warmer 
Winter concrete is a 
finicky jade, and she exacts very definite forms 
of attention at equally definite stages of prepara- 
tion, application and setting. In order to make 
sure of final structural dependability in concrete, 
superintendence by the architect or his rep- 
resentative is of the utmost importance from the 
start to the finish of operations. Freezing tem- 
perature is concrete’s greatest enemy,—one that 
is present from the minute the dumped sand and 
gravel start on their way to the mixer. There- 
fore the architect’s plan of superintendence 
should include a check-up on provisions made for 
heating, while actual superintendence should see 
that the means provided are adequately employed. 
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The Frames Must 
There Should 


Supports Ready for Tarpaulins. 

be Sturdy to Withstand High Winds. 

be Projection to Insure Space for Ample Circulation 
of Warmed Air About the Exteriors of Forms 


The warming of sand and gravel before they 
reach the mixer must be thorough and constant,— 
on small work, by the heat from wood-fired pipes 
traversing the mass, and on larger work, having 
considerable tonnage, by spreading the mass over 
and around grilles or coils of perforated steam 
pipes, so placed that distribution of warmth is 
evenly made throughout the material. The mixing 
water should be kept at tested temperature by a 
steam nozzle run into the water barrel at the mixer. 

These are but preliminaries. It is after the 
mix reaches the forms that the closest watch 
must be kept against laxity in maintaining pro- 
tection of the concrete as it attains the final set. 
Protective methods for concrete have become 
pretty well standardized. It is the duty of the 
architectural superintendent to see that they are 
employed at the right time and in the right way. 
Before winter concrete work is begun, the archi- 
tect and his contractor should be satisfied that 
apparatus adequate in type and capacity is ready 
to operate as soon as forms are built. The num- 
ber and sizes of tarpaulins required should be 
carefully figured. The methods by which they 
are to be hung and lashed should be determined. 
Salamanders in number sufficient to maintain 
correct temperature under the most trying condi- 
tions produced by a record cold snap should be 
provided. Heat holes in floor and ceiling forms 
should be properly prepared and spaced for con- 
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In Winter Superintendence it is Well to See that 

Snow Accumulations are Removed Before a Thaw 

Forms Puddles which an Overnight Freeze May 
Turn to Treacherous Sheets of Ice 





trol of covered areas above slabs. The distribu- 
tive outlets from main steam lines should be 
placed at the most strategic points. 

No matter how well protective equipment is 
selected, its proper use is imperative. The hand- 
ling of tarpaulins should be carefully supervised. 
Their placing should be such that definite areas 
are included, with perhaps a number of sections 
throughout the structure treated as localized 
units, each having its own form of heating ap- 
paratus, this obviating risks that always attend 
the attempt to spread a volume of warmth over a 
large area in parts of which temperature is cer- 
tain at times to be lowered perilously close to the 
danger line. Extra precautions should be exer- 
cised wherever structural safety is particularly 
essential. 

Winter superintendence should insist upon a 
record of day and night temperatures, and with 
these should be included readings taken frequent- 
ly at the bases of exterior columns and under the 
canvas above floor slabs, in order to prove be- 
yond all doubt that protection is being kept at a 
constant level. 

Contractors specializing in winter concrete have 
worked out well defined rules by which are de- 
termined the efficiencies of various types of ap- 
paratus used for temperature control. As ex- 
amples of these, in one locality the protective ef 
ficiency of top covers on reinforced concrete 
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Concrete Faults Due to Improper Winter Precau- 
tions. The Criss-cross Cracks Shown Extend Clear 
Through the Body of the Slabs 


beam and girder construction in ordinary winter 
weather has been figured at 48 hours as standard 
for time before coverage should be removed, 96 
hours being the minimum for side curtains. Flat 
slab construction, with more protection required, 
calls for extension of the protective period. The 
efficiency of salamanders has also been calculated, 
it having been determined, for example, that in 
northern sections temperatures of from 60 to 80 
may be maintained by one salamander to every 
300 square feet of floor. Heat holes, which per- 
mit transmission of warmed air from areas be- 
low slabs to the upper surfaces of the slabs, are 
figured in a similar manner. Each of these auxil- 
iary units should permit circulation of warmed 
air over approximately 300 square feet of proper- 
ly “topped” area during average winter weather. 
Should temporary radiation by steam be utilized 
in place of or in addition to salamanders, it also 
can be handled according to rule. 

Whatever methods are decided on, their ap- 
plication to the work in hand should be under- 
stood by the architect when planning and fore- 
casting the duties involved by winter superin- 
tendence. If unusual conditions are encountered, 
the plan should be flexible enough to deal with 
them. The thing of main importance, so far as 
architectural responsibility is concerned, is to be 
sure that the most effective forms of protection 
are provided and conscientiously employed. Con- 
ditions will naturally occur in which necessity of 
the moment may demand radical departure from 
original intent, and in such cases, the superin- 
tending architect must act quickly and with deci- 
sion fortified by judgment. Many architects, if 
in doubt as to justification of a change in method, 
feel that the responsibility should be placed 
squarely upon the contractor, final acceptance be- 
ing based upon tests for structural dependability. 

On a recent large industrial project, a decided 
innovation in the protection of winter-poured con- 
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Flat Scaling Caused by Concrete Surface Freezing 
Before Coverage was Applied. The Defect did not 
\ffect the Structural Quality of the Slab 

crete floors came to my attention. It may or may 
not suggest use under similar conditions. In this 
particular locality it was standard winter practice 
to cover concrete floors with layers of marsh hay 
until the set had passed all risk of freezing. In 
repeated cases the architectural supervisor de- 
tailed to the work found that the feet of laborers 
who spread the hay caused marks and depres- 
sions which actually impaired the structural 
quality of the finished slabs. In addition to this, 
tufts of hay and other debris became imbedded in 
the mix as it set, necessitating a “burn off” with 
fired gasolene before sleepers for the final floor 
could be placed. The supervisor had used a 
rather daring remedy by deliberately leaving the 
wet surface exposed until a skin of ice formed, 
strong enough to bear a laborer’s weight without 
footprinting. Marsh hay was then applied in the 
usual way, thawing out the ice sheath before 
there had been penetration of cold sufficient to in- 
jure the body of the floor. Seemingly the only 
effect from this treatment was a slight flaking 
away on the surface, possibly to an average depth 
of 1-16 inch, but the architect should decide 
whether to allow use of such questionable methods. 

Essentials on which to be satisfied in superin- 
tending the winter care of concrete are: 

(1) Assurance that proper types of apparatus 
are on hand to provide adequate and constant 
working warmth for material before going to the 
mixer, properly warmed mixing water, immedi- 
ate exclusion of freezing temperature from forms 
until all risk is passed by the set. (2) Assurance 
that all apparatus is properly placed and working. 

Leaving concrete, we come to brickwork, per- 
haps the next most important structural element 
to be safeguarded. In general, the protective 
measures for temperature control surrounding 
use of concrete apply to winter brick building. 
Tarpaulins, salamanders, steam lines, radiation 
as independent units or in combination, are util- 
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Temperature Control Assured by Tarpaulin “Top- 
ping” of Upper Surfaces of Concrete Floor Slabs. 
The Manner in which Such Protection is Carried 


Out Should be Carefully Checked. 


Note the Snug 
Overlap Given 


Exterior Tarpaulins 


ized in much the same way for both materials. 
With brick, moisture becomes an added factor 
which winter protection must take into account. 
Wet brick for summer, dry brick for winter, is 
the rule. That section of the superintendence 
outline should begin with the storage of brick 
at the site. Obviously brick should not be piled 
helter-skelter as it is delivered from the truck, 
hut should be stacked and covered over by sheds 
or canvas in a manner that protects sides as well 
as edges against contact with the weather. The 
ideal way in which to store brick awaiting use is 
within one of the areas kept warm by salaman- 
ders or other heating apparatus. This serves not 
only to keep it away from snow or rain but also 
prevents absorption of atmospheric moisture. 

It is well established practice to lay all brickwork 
at temperature well above freezing point. As 
with concrete, the materials which go into brick 
mortar should be prepared and mixed where tem- 
perature control is assured. 

Inside brickwork seems to offer no great prob- 
lems where adequate protective measures are 
planned for and employed. Care in checking 
temperature to keep it at constant working point 
is, of course, essential. The desire for comfort- 
able warmth on the part of the bricklayer is an 
aid in securing proper temperatures for laying 
brick. With brick laid outside the zones of tem- 
perature control, more closely coupled contacts 


are required than with inside work. Outside 
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Interior View of Same Protection Shows Canvas 

Lashed to Framework. Clusters of Pipes Are Also 

Shown Projecting through Heat Holes Placed for 

Effective Distribution of Warmth from Salamanders 
on Floor Below 


joints, which may freeze and “pop”, carry a de- 
cided winter risk. Various anti-freezing com- 
pounds at the disposal of the contractor are valu- 
able when speed of erection is a pressing need. 
Nothing, nowever, seems to quite fill the bill as 
well as good old fashioned mortar, applied with 
cleanly struck joints, and thin enough to pennit 
compacting that assists in a final set which pre- 
vents there being cracking or leaky walls. 

Many experiments have been carried out in an 
endeavor to find an ideal cold weather mortar. 
A test result and recommendation were published 
some time ago by the National Lime Association. 
The Association’s report said that “lime cement 
mortars are least affected by cold 
when mixed to a formula of 1 part 
parts lime and 9 parts sand.” The advantages 
stressed in its favor are: increase in tensile and 
compressive strength under low temperature ; 
plasticity and ease in handling during winter 
weather; ease in proportioning ; 


weather 
cement, 2 


and low cost. 
The architect should investigate the mortar mix 
thoroughly. It has become widely accepted prac- 
tice to defer laying outside brickwork in winter 
when a falling temperature reaches 34°, and to 
begin only when a rising temperature has reached 
that point. 


Brickwork known to have been 


frozen should not be built upon until most thor 
oughly thawed out, and portions in which frozen 
mortars might later cause disintegration should 


be torn out and replaced. Outside brickwork in 
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All-over Coverage Given a Municipal Pier which Was Completed on Scheduled Time Through a Winter of 


Record Cold and Snow. 


Behind the Tarpaulins, a Carefully Worked out Radiation System Provided the 


Requisite Heat 


winter should be protected by tarpaulins for three 
days after laying, with temperature maintained 
well above 32°. So much for winter brick and brick- 
work as they must of necessity be treated here. 

As winter construction various 
auxiliary structural elements begin to play their 
parts. Not all of them, by any means, require 
special winter consideration. But those in which 
water is used should be on the list of those that 
demand use of precautionary methods. More 
and more tile work is being used in the architec- 
tural-structural scheme of things, and when in 
winter its application becomes extensive, cold 
weather precautions must be taken. Temper- 
ature has an important bearing upon the endur- 
ing success of the winter-laid tile. Experienced 
tile contractors know that tiles set at or below 


progresses, 


freezing point will sooner or later come down of 
themselves. A conscientious rule of practice re- 
as the ideal temperature for setting tile 
in winter, with maintenance at about that point 
for 48 hours after the tiles are in place. Work 
should stop immediately when the thermometer 
registers close to 32 


gards 50 


Exterior tile work should never be carried on 
when there is even a remote possibility of there 
being freezing weather. Anti-freezing com- 
pounds are not very popular with most tile men. 
Those with whom I have talked discourage their 
use, claiming that results have not been satisfac- 
tory and that staining of the tile face is likely to 
Tile body, like that of brick, absorbs 
moisture readily, and in winter, tiles should be 
kept as dry as possible before application, within 
areas where working temperature is maintained. 

Plastering is another phase of work which 


occur, 


should be safeguarded against too low a tempera- 
ture. Luckily, plastering is usually done when 
winter construction has reached the semi-finished 
stage, when necessary temperature is easily pro- 
vided and kept constant. 

With a clearly defined plan of procedure to 
follow, effective winter superintendence is not 
difficult for the thoroughgoing architect. The 
measure of its success depends largely upon hav- 
ing a clear idea of what is to be encountered, of 
knowing in advance the reactions of given mater- 
ials to winter conditions if left to themselves, and 
of knowing what must be done to prevent these 
reactions from taking place. 

In an article such as this some mention should 
be made of the effect of winter superintendence 
upon the attitude of the craftsman toward his 
work. The success of winter construction is not 
wholly dependent upon adherence to rules and 
standards for the storage and handling of mater- 
ial. Securing the comfort, safety, and team spirit 
of the men who do the work, from the pick and 
shovel gang on up the line to division foremen, 
should be a_ substantial part of the archi- 
tect’s superintendence plan. In his contacts 
he should be on the alert for any difficulties 
which might impair morale, and be quite as 
frank with recommendations for their correction 
as he is in matters of purely structural interest. I 
know the stimulus which follows an architect’s 
mingling with rank and file of workers on a cordi- 
al common ground; the impetus that follows his 
showing more than an impersonal interest in a 


craftsman’s efforts ; the support he receives when it 
is understood that he is there to do his part in cre- 
ating a structural success for everyone concerned. 








BUILDING PROMOTION FROM THE BUILDER’S STANDPOINT 


BY 


WILLIAM A. STARRETT 


WHAT THE TRUE BASIS OF PROMOTION SHOULD BE. 


T is needless to say that I was flattered to re- 

ceive an invitation to come to Chicago, par- 
ticularly to speak to architects. We in the East 
feel that the leadership in sound promotional 
ideas comes out of the West. 

One such idea is that of financing buildings by 
the issue of so-called “leasehold bonds.” In the 
State of New York, and I believe in two other 
states in the Union, securities that are founded on 
leaseholds are not accepted by fiduciary institu- 
tions as investments for trust funds, thus limiting 
the use of this method of financing, which is, 
when soundly planned, about the best and most 
advanced form of real estate security. 

There is a legitimate and alluring field of en- 
deavor for those interested in architecture and 
building in connection with the financing of build- 
ing projects. We builders and architects hear 
of and see many that are meritorious. We know 
the great increment in value that comes about 
through our active participation in worthy proj- 
It is well, however, to remember that we 
hear most of the successful cases of building pro- 
motion, and that very little is said about the un- 
successful. We can always point to examples 
where great profit has accrued ; but we should not 
forget that the path of this whole matter of pro- 
motion is strewn with wrecks of failure, and that 
bankruptcy courts silently carry on, without front 
page publicity, the foreclosure enforcement of 
liens. 

Land Worth What It Can Be Made to Pro- 
duce. Now the true basis of promotion is really 
the putting together of two valuable components 
of a creative enterprise. We have on the one 
hand a piece of land, either vacant or encumbered 
by obsolete buildings that must be destroyed in 
order that the land may realize its economic 
value; and we have on the other hand a brilliant 
conception of a great improvement which might 
be made,—the land to be worth so much and the 
building erected to be worth so much. The sum 
of those two will be so much; and no matter 
what it costs, within those reasonable limits that 
we here discuss, there has been an increment the 
minute the key turns in the doorway it is opening. 
Therein lies the lure to the promoter and the le- 
gitimate profit in the thing we are here consider- 
ing. 


ects. 


Now, here is a thing builders and architects are 
tremendously concerned in, because we help to 
create that happy combination by bringing to- 
gether an unproductive or absolutely unimproved 
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FINANCING METHODS, GOOD AND BAD 


piece of land and the highest possible improve- 
ment for that piece of land. It would be an im- 
pertinence in the presence of real estate experts 
to suggest a short cut in the matter of appraisals, 
for we have all used land appraisals of other gen- 
erations and running down even to very modern 
times ;—that method of calculation which com- 
pares what another piece of land cost with that of 
land under consideration, without reference to the 
earning power of the newer project. Out of such 
a circumlocution of appraisal, we finally come to 
the solemn moment when the appraiser grudging- 
ly says that our project is worth only about so 
much. However, I dare to pronounce a bit of 
dictum as a short cut for the whole thing, by say- 
ing that land is worth what it can be made to pro- 
duce. If you want to be very meticulous in your 
definition, you may go on to say: “What it can be 
made to pay over a period of years”; but it is all 
said in those few words ;—land is worth what it 
can be made to produce,—its earnings. And 
therefore the builder and the architect, in their 
skillful, constructive activity, create a part of that 
increment. 

“Cost” and “Value” Defined. Now, this brings 
us to the crossroad which might be regarded as a 
dilemma, and sometimes taxes the consciences of 
us who may not think carefully and cleanly (1 
should say clearly) in these matters. The differ- 
ence that must be recognized, and the first thing, 
is the difference between cost and value. Cost, 
however, is the sum of those actual outlays of 
cash necessary to produce and complete the whole ; 
that is cost of the operation. The value of the 
operation is the complete thing,—the cost in 
creased by creative effort that has been put into 
the operation by the work of the builder and the 
architect. 

The Wrong Sort of Promotion. Promoters are 
of so many different kinds that one must almost 
define it every time he uses the word. Consider- 
ing that type of promoter whom I should describe 
as reckless, but who calls himself a conservative, 
we think of him as reaching down into the very 
bowels of the building business, and with pros- 
pective values and deferments in payment, he 
ponders on that as a possible ground upon which 
to build his slender project. He thinks of engag- 
ing the efforts of the architect and the builder, 
and then reaches over the shoulders of both and 





proposes to engage the profits and the support of 
all the subcontractors involved. I have found this 


to be the case,—I am not speaking of territory 
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with which | am not familiar, but in my own part 
of the country we find that the greatest mistake 
among promoters is that which leads a promoter 
to think that he can reach over the shoulders of 
the architect and builder and assess the subcon- 
tractor for a large percentage of the cost of the 
work. Here is the way that thing works, speak- 
ing for my own part of the country. Take items 
like structural steel, elevators and perhaps one or 
two other major items, and you find concerns 
vending those materials are able to take any part 
of the financing they say they will take. It 1s 
also to be observed that they carefully scrutinize 
the terms, and prices generally run correspond- 
ingly high. Beyond that, there is in the whole 
industry running down the line, a tendency to 
lean on the architect and the general contractor 
for advice, or rather for assumption of advice, 
concerning the taking of securities. There are 50 
or 60 or sometimes as many as 75 subcontractors 
that enter into the making of a large, complicated, 
metropolitan structure. You have a great army 
of those people, ready to take any kind of paper 
offered, as a portion of their profit. 
happens ? 


Now what 
If I could show you into the treasury 
departments of a dozen of the leading builders of 
this country, you would find a very sinister state 
of affairs. You would find there men who prom- 
ised to take anything in the way of paper and de- 
ferments, who are suddenly confronted with 
the fact that, after all, arithmetic on their books 
will not produce dollars,—and this is one of the 
fruitful sources of bankruptcy. Men not skilled 
or versed in this matter of deferred payments 
agree to take almost anything, and thereby dam- 
age and demoralize their own industry by these 
rash promises, which, of course, meet a judgment 
day sooner or later. I think, therefore, that one 
of our pernicious growths in this matter of pro- 
motion is the feeling that there lies, in the subcon- 
tractor, an almost untapped source of wealth. As 
a matter of fact, it doesn’t lie there at all. It is 
detrimental and pernicious to undertake to extract 
by means of promises of subcontractors, part of 
the financing requisite for such operations. 

We all know, in this swift transition that has 
passed through the business, that borrowing is 
necessary for metropolitan development, and in- 
deed it has become one of the fundamental sources 


of our strongest outlets for capital. Insurance 


companies for years made loans when skyscrap- 
ers were early being introduced; they did it with 
a considerable amount of what they then thought 
was risk. 


It has turned out, of course, as we 
know now, that there was no risk to it. Never- 
theless, there is every credit due to those early in- 
stitutions for the courage and forward-looking 
point of view that made possible the financing of 
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these earlier constructions, when, as I have said 
and as many of you remember, buildings of even 
12 stories were regarded as dangerous. More re- 
cently in the development, however, we have come 
upon the investment banker, or rather he has 
come upon us, and he has come out of a certain 
situation. In moments of pessimism I sometimes 
think no new idea ever entered the minds of the 
comptrollers of insurance companies after the 
year 1900. The absurd point of view, arising out 
of that ancient fetish that occurred with the first 
skyscraper and was met by the courage of that 
time, has made the lender feel that he is extend- 
ing a tremendous favor to the borrower, even 
though the security were as high as it is in con- 
servative lending. Of course, being of that class 
which benefits by borrowing, I naturally whoop it 
up for anything that produces larger loans. Nev- 
ertheless, I want to say that there is a responsibil- 
ity there that I think has never been squarely met 
by the so-called orthodox lending institutions, and 
that is this responsibility: When an owner (and 
let’s call him also a promoter, because we are also 
speaking of that) has found a project meritori- 
creative, and necessitous, if you 
please, and goes to an orthodox lending institu- 
tion, and is told that his estimates are too high 
and that the architects’ fees ought to be cut, and 
that his allowances for this and that and the other 
thing should all be pared down to arrive at a fig- 
ure which is not only the cost but something be- 
low the cost ; then when the loan is made on that 
basis, with no creative vision, and the owner is 
forced to the very edge of his financial scheme 
(and it is not without historical record that often 
an enterprise entered into hopefully by people in- 
tending to avail themselves of loans, has actually 
been wrecked through the very paucity of the 
loan, where a proper, forward-looking, optimistic 
view of the merit of the project would have 
given a better loan, without one particle of dis- 
paragement of the value of that loan or its se- 
curity), then, I say, the lender has much to an- 


swer for. 


ous, needed 


Investment Banking. Of course we know that 
out of that situation we have evolved the “invest- 
ment banker.” He has been the subject of all 
kinds of speculation. We have even had one or 
two go to the wall, but it is no more an indication 
of unsoundness of investinent banking than the 
failure of a single bank is an indication of the un- 
soundness of our banking system. What really 
happened was this :—that out of this lethargic sit- 
uation of old time lending there was created an 
institution that would come in with vision and 
foresight and see the potential value of putting to- 
gether the vacant land and the completed struc- 


ture. That situation produced, our investment 
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banker has rendered an inestimable service to 
architecture and the building industry. Cities 
everywhere have been benefited by the splendid 
vision and foresight of those investment bankers ; 
and if we can point to an occasional failure, we 
can also point to a great number of successes. 

Sound Projects Should Be Encouraged. We 
are here together at least for one brief evening, 
taking to ourselves the virtue of being creators, 
and it seems a proper occasion to make a mighty 
protest in favor of the reliable, well organized, 
capable architect and the builder. These people, 
as I have said through the burden of this talk, 
do a great creative thing. It is scandalous that 
they should be subjected to the losses and disap- 
pointments and be pushed out on the end of the 
limb at the very last quarter of these creative en- 
terprises, in reality and truly carrying the burden 
of the risk. That’s what happens when you put 
your fees in as part of the enterprise. There is 
a mission in the whole architectural profession. 
The architects and the builders are really doing 
a creatively helpful thing and are entitled to a 
rightful share of the emoluments of the project 
by reason of their having taken the great risk in- 
volved. We can almost talk unionism when we 
get on that subject, though we are not going to 
do it; but I say, as of other matters connected 
with the ethics of these two professions, that there 
is no greater field of effort, no more fruitful field 
of effort, than the constant, everlasting harping on 
that particular thing, and a demanding on behalf 
of architects and builders, of a fair share of emol- 
uments of the enterprise, they having really as- 
sumed the major risk therein. 

This business of promotion is also new; just 
think of it! We can all hark back to those days, 
here in Chicago, when a 15-story building was 
really a city wonder. The evolution and meta- 
morphosis of the whole industry have precluded 
the possibility of getting down to a code of stand- 
ard practices, but I think the time has come, and 
in fact enough has been developed out of the 
many great metropolitan structures that have al- 
ready been built, for us all to find out what the 





standards,—at least the major standards,—of 
practice should be. It starts with questions of 
credit, questions in which bankers can help, ques- 
tions in which realtors and bankers can take a 
sympathetic interest. Their attitude toward the 
high ethics of these two professions will in the 
end tend to stabilize the business. We want pro- 
moters. A promoter is a most valuable factor in 
the economic forward progress of this country. 
The wrong kind of promoter is just as wrong as 
you want to make him, and the good, legitimate 
producer, who sees the values to be created by 
putting together the unimproved land and sound, 
well-thought-out building projects, is an asset and 
and institution of great value to us. My whole 
urge in the matter is this: With these fundamen- 
tals perhaps a little better understood, there could 
be no better objective for all of us concerned than 
to. stand out for a higher, more ethical and prop- 
erly fashioned standard for promotion; for the 
exposing of flimsy, unsound promotion and enter- 
prises. 

There is a back-kick in all of this promotion 
business, which need hardly be referred to. It is 
the last straw that always breaks the camel’s back. 
Builders have an old saying: “All money lost in 
building is lost in laying the thresholds.” That 
has particular significance with reference to unes- 
timated items such as delayed receipts of rentals, 
unexpected necessary expenses that come up in 
connection with renting, etc., disappointments 
that are only temporary, in connection with rent- 
ing during the first months of a building’s occu- 
pancy. We must consider not only the value cre- 
ated between the cost of the vacant lot and the 
finished building, but also those items of expense 
necessary for the closing of that last gap, and the 
provision for them demanded of the promoter, so 
that those investments we make of our fees and 
time in the equity, will be productive in accord- 
ance with the great effort which we put into it 

Epitor’s Note. This article by the vice-presi- 
dent of Starrett Brothers, New York, is based on 
his address recently given before the Chicago 
Chapter of the American Institute of Architects. 
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THE PAINTING PROBLEM AND ITS SOLUTION 


BY 


W. C. WOODY ARD 


IGHER standards in living conditions have 
demanded a correspondingly greater refine- 
of finish and decoration. Whether it be 

the home, the school, or place of business, we find 


ment 


ourselves taking a fleeting, momentary pride in its 
exterior architecture, while living all day inside 
with decorated walls and woodwork. These may 
produce a refining influence, foster esprit de 
corps, and inspire pride, or the opposite reactions, 
—disappointment and depression. The value of 
this idea is well illustrated in the modern sky- 
scraper. Almost without exception the 35 fine 
Chicago office buildings built in recent years 
have been trimmed in genuine mahogany or wal- 
nut. Almost without exception, the wood carries 
a highly polished, piano cabinet finish. One of the 
largest leasers of Chicago loop property, in spe- 
cifically demanding a piano-like finish, declared it 
to be one of the differentiating marks between an 
“A” and a “B” class building. This trend toward 
refinement of finish and decoration in the office 
building, the theater, the school, and particularly 
in the modern home, is so evident as not to re- 
quire elaboration. The value of attractive and ef- 


fective surface protection is accepted. It is easy 


to visualize the result desired, and comparatively 


easy to define what is expected, but the problem 
of getting these results is a matter of interest if 
not of perplexity to the architectural profession. 

It is the purpose of this article to analyze the 
factors contributing to this perplexing situation, 
with the hope of suggesting a tried and proved 
policy which will insure more uniformly satisfac- 
tory results. With proper procedure, we may 
deal, first, briefly with the situations which re- 
flect lack of understanding and thoroughness, and 
secondly, more comprehensively, with the situa- 
tions in which apparently sound theory has not 
vindicated itself in practical results. Careless and 
unstudied specifications deserve only passing men- 
tion. Obviously, it is only human that a painting 
contractor would readily take advantage of one 
who reveals an inadequate knowledge of require- 
ments. Such specifications lead to costly barter- 
ing on the job,—bartering in which the architect 
and the client invariably lose. We are not war- 
rented in condemning painters as a class, and as- 
suming dishonesty on their part. The whole 
problem is frequently dismissed in this manner, 
and unfairly so. We shall make more construc- 
tive progress, for the purpose of this discussion 
at least, if the architect assumes responsibility for 
the situation and for the improvement thereof. 

It is recognized that no trade offers the possi- 


bilities for evasion, substitution, and dishonest 
practice that the painting trade does. Sufficient 
reason, therefore, to tighten up all along the way 
in the method of specifying, contracting, and su- 
pervising painting work. This is the only way to 
give the better contractor, who takes a pride in 
his work, a chance. In general, pride in work- 
manship is an inherent quality in all of us. It 
is unreasonable and unfair to assume, therefore, 
that the painter is not motivated by a desire to do 
good work. If, however, there is evidence to the 
contrary, and one will search deep enough for 
the cause, it will freqeuntly be found that the 
painter is forced by circumstances to depart from 
his ideal in order to survive. The better painting 
contractors will welcome the tightening-up policy 
which will enable them to do a type of work more 
satisfactory to all concerned. The “human fac- 
tor,” or the reaction of the painting contractor to 
specifications and superintendence, is all-impor- 
tant in considering this problem. The painter is a 
very human, understanding sort of fellow. Asa 
matter of fact, when he makes up his bid he 
usually has to take into consideration three things, 
—first, the plans and specifications ; secondly, the 
architect involved, and what he is likely to exact 
or fail to exact; and thirdly, how far his compet- 
ing bidder is likely to go in discounting both of 
these factors. Too often, instead of being given 
a definitely lined-up proposition, the painter 1s 
asked to gamble in competition with others con- 
fronted with the same alternative. The general 
contractor contributes to the unsatisfactory situa- 
tion by seemingly being interested only in the low- 
est possible figure, and the only hope for the trust- 
worthy painter lies in a more careful definition, 
enforcement, and discrimination among painting 
contractors on the part of the architect. 

Now, we may logically turn to certain construc- 
tive suggestions which a broad survey of painting 
problems reveals as the more outstanding causes 
for unsatisfactory results. Specifications should 
be varied according to the cost of the building and 
the general line-up of the investment. A greater 
proportionate decorative expenditure is expected, 
for example, in a $60,000 residence than in an or- 
dinary apartment building yielding a moderate 
income. In the latter case, a decorative result ap- 
proaching in appearance the effect secured in the 
$60,000 residence is desired at a considerably 
smaller expenditure,—and it is possible to secure 
it. However, the curtailed specification is usually 
more difficult to write. The element of service- 
ability is necessary to both projects. It is true, 
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and generally so accepted, that there is no econ- 
omy in letting down on the quality of materials 
used. This would result in a very negligible sav- 
ing,—a saving that would prove very expensive 
in the long run. The quality of materials, in fact, 
looms more important in the curtailed job. A 
five-coat rubbed enamel job may be cut down to 
a four-coat eggshell or a three-coat enamel job if 
necessary. The proper selection of coating in a 
three-coat enamel job is very important. Like- 
wise the size, three coats of paint, glazed and 
starched wall coating job may be cut down in the 
extreme case from six coats to two coats,—a coat 
of primer and a coat of paint. In each instance 
it is not claimed that an equivalent job is secured, 
but a decorative effect approximating the more 
perfect finish is had, and if the best materials are 
used, it is one that is reasonably durable and ser- 
viceable. On a large apartment hotel recently, an 
architect wrote a curtailed painting specification, 
specific as to requirements in coats and materials, 
that was practically fool-proof. He emphasized 
to the six contractors he had bid on the work that 
it represented exactly what was wanted. There 
was less than a 7 per cent differential between the 
highest and the lowest bid. It is not an uncom- 
mon experience for the highest figure to be dou- 
ble the amount of the lowest figure. This repre- 
sents a pretty large difference in 
what is desired or will be exacted. It relegates 
the bid to a gamble. It represents a rather im- 
portant need of the “tightening-up” process here- 
tofore alluded to. 

The practice of cutting bidders down to a price, 
likewise offers a poor investment. We need not 
expect to get more than we pay for. It is far 
more logical and business-like to change the speci- 
fication, know exactly what one is going to get, 
and be in a position to insist on the terms of the 
contract. Of all the evils in connection with the 
painting problem, the one most complained of is 
substitution of cheaper materials for those speci- 
fied. This may be done in an underhanded way, 
such as displaying boldly a few cans of the speci- 
fied materials and actually using cheaper materials 
from barrels, refilled cans and the like, or it may 
be more above-board—in out and out requests 
for approval of other goods. In the latter event, 
regardless of how represented, the material of- 
fered for approval is practically always cheaper 
in price and quality. 

We must first look to the specifications for im- 
provement in this regard. Here again, the human 
factor plays a prominent part, and the manufac- 
turer’s representative can play a constructive role. 
Let us trace the reaction of various types of spe- 
cifications. First, consider the specifications call- 
ing for several brands “or equal.” On the face of 
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it, it appears theoretically sound. It is intended to 
leave the matter open to competition.. It must be 
recognized, however, that materials such as paint, 
varnish, enamel and lacquer, with their complex 
chemical make-up, are not “equal” in quality or 
performance. The paint industry exists on a high- 
ly scientific basis necessary to meet the ever-in- 
creasing demand for a greater variety of paint 
finish. Products made from the same basic ingre- 
dients frequently differ widely in qualities of fin- 
ish and durability. The large expenditures for 
laboratory research and control, which constitute 
quite an item in this age, have found their justifi- 
cation in a greater refinement of finish, flexibility 
of use, and durability of results. A manufacturer 
establishes a reputation for progressive research 
and integrity of purpose. Competition in quality 
fosters research, whereas an accepted theory of 
equality would prevent progress. Added to that 
is the fact that usually one or two of the brands 
included are cheaper, which automatically makes 
them the standard of materials for the specifica- 
tion, and nullifies any value in including the high- 
er priced brands. Furthermore, it tends to elimi- 
nate possible cooperation from the manufacturer’s 
representative. The representatives of the manu- 
facturers mentioned may be successively stalled 
off if the contractor chooses to be evasive. In any 
event, the salesman selling the job, whether it be 
of the grades specified or otherwise, is entirely in- 
debted to the painter for the business and is likely 
to be in no position to cooperate effectively with 
the architect in the interest of the finished result. 

We may go from this type of specification to 
the other extreme. Unquestionably, the exclusive 
specification offers the most definite proposition 
for the bidder; likewise a definite basis, an obli- 
gation in fact, for the manufacturer’s representa- 
tive to interest himself in the result which should 
be secured with his materials under the provisions 
of the specifications. This system has proved to 
offer the best investment and protection for the 
client. The plan, however, is objectionable to 
many because it does not leave the matter suffi- 
ciently open to competition. It is frequently main- 
tained that the manufacturer would use this ad- 
vantage to hold up the price to the contractor. 
That contention, however, is not substantiated by 
fact, and where made it should be carefully run 
down. The larger manufacturers have so many 
jobbers and independent, overlapping methods of 
distribution in the various communities that they 
create competition within their own representa- 
tives’ ranks and make it practically impossible for 
the painter to be held up on price. Furthermore, 
it would not be sound business tactics for the en- 
lightened, reputable manufacturer in this age to 
be so shortsighted as to take advantage of an ex- 
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clusive specification if it were in fact in his power 
to do so under his distributing arrangement. 

However, if we seek a specification that offers a 
uniform standard of materials for each contrac- 
tor to bid on, which provides for competition, 
which definitely eliminates the bartering for ap- 
provals after the contract is let, let us consider 
this plan. 
you believe best adapted for the work, as you 
would probably do if you were writing a specifi- 
cation for your own home, incorporating as a part 
of your specification these clauses: “The bids to 
be considered must include a bid on goods herein 
specified, but the contractor may submit alternate 
bids on materials which he considers fully equal 
to those specified, provided he appends the name 
of the manufacturer and explicit designation of 
each product he offers as a substitute, stating the 
amount to be added to or deducted from his bid 
for such substitution. The architect reserves the 
right to award the contract to the lowest bidder 
on the goods specified or on any accepted sub- 
stitutes proposed in the alternate bids submitted 
as just explained. After the award is made, no 
substitution of materials for those mentioned in 
the accepted bid will be permitted.” 

The basic bid on the standard set up commits 
all contractors to one figure on exactly the same 
thing, permitting a fair comparison of figures. 
The architect is not put on the defensive, later on 
after the contract is let, with requests to approve 
this or that material, the purpose of which request 
is usually to offer a saving to the contractor. If 
there is a saving to be made in the use of an al- 
ternate, architect or owner should get the benefit 
of the saving. 


Definitely specify the product which 


How often is there an allowance 
offered with the request for an approval under 
the open specification? Furthermore, the matter 
is definitely settled when the contract is let. The 
numerous time-consuming requests for approvals 
are obviated. It is not left to the superintendent 
on the work to pass on materials, as is frequently 
the case. Best of all, it is a protection to the bet- 
ter element among the painting contractors who 
prefer to use the better grade products but hold 
mental reservations regarding the grades of goods 
some of their competitors would try to put across 
if they got the contract. 

We cannot deal comprehensively with the paint- 
ing problem without some reference to superinten- 
dence of the work. The plan and specifications 
may be worked out most painstakingly, and their 
effect be completely lost, as is so often the case, 
by laxity and lack of system in their enforcement. 
We cannot hope to deal with the subject of super- 
intendence in an entirely adequate manner in this 
article of small extent, but these suggestions to 
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the architect’s superintendent may prove helpful: 

(1) Definitely familiarize yourself with the 
scope of the specifications, particularly as regards 
to coats and materials. 

(2) Learn definitely from the office what ma- 
terials are to be used if the specifications are not 
explicit. Check up definitely with the office any 
details regarding which there is uncertainty, such 
as color, decorative schemes, etc. 

(3) Make brief outline of specifications in 
your note book, particularly the sequence of coats 
and materials to be used. 

(4) Go over the specifications and details of 
the work with the painter when he first comes on 
the site. It is essential that both know that each 
understands that which is to be done. 

(5) Provide the painter with a room for stor- 
age of painting materials, retaining a key to the 
lock of the door. 

(6) Make regular inspections of storage room, 
taking care to identify contents of unlabeled cans. 
Reject and have removed immediately from the 
site materials not in accordance with the specifica- 
tions. Look for the original seals on goods. 

(7) In the early portion of the work, observe 
opening of a new can and application of each 
coat for at least one room to establish a standard 
result for the entire work. 

(8) Check painting work regularly, requesting 
information as to the particular coat being ap- 
plied and record data in note book for later use. 

(9) Be as careful in the check-up toward the 
end as at the beginning. 

We have made only scant mention of the manu- 
facturer’s representative, and the part he can play 
in improving painting conditions. If he is a prod- 
uct of the modern school, which increasingly de- 
mands a more thorough and technical knowledge 
of the business, he can prove to be quite an asset. 
Ask him for suggestions in connection with speci- 
fications. If you are specifying and using his 
products, feel perfectly free to insist on his fol- 
lowing up the work and cooperating in getting a 
creditable result. You have a right to expect his 
interest to be more than in a sale of gallons of 
material ; he should be interested in selling results. 

We have gone to some length to suggest a tight- 
ening-up process as a means of improving paint- 
ing work. We have suggested taking into account 
the human factor and making it more difficult to 
discount the intent of the specifications. These 
steps are necessary if the better element in the 
painting contracting business is to triumph. The 
better painting contractors will give a sounder in- 
vestment, and will give added meaning to the com- 
mon slogan of the paint industry: “Save the sur- 
face and you save all!” 
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YOUND insulation is one of the most impor- 
S tant details to be considered in building 
hotels, apartment houses, and office buildings. In 
the past little consideration has been given by 
architects to this necessary requirement. There 
is, however, on the part of the people who occupy 
these buildings, a growing demand for sufficient 
sound insulation to ensure a reasonable degree 
of privacy. Sounds which come through the ceil- 
ings are especially annoying to the person hear- 
ing them. In many cases the noises coming from 
adjoining apartments finally get on the nerves to 
such an extent that a tenant moves, though his 
apartment may be satisfactory in all other respects. 

Up to the past four or five years there has been 
little reliable information available on this sub- 
ject, and our present knowledge as to what is the 
best type of construction is somewhat limited. 
Many people have thought they had a perfectly 
satisfactory type of construction, and some build- 
ings which they completed were pronounced satis- 
factory. Possibly the next building, which was 
constructed as nearly as possible in the same man- 
ner as the others, would be a complete failure. 
On account of this uncertainty and in order to 
get comparative data on different types of con- 
struction, the Bureau of Standards several years 
ago constructed a special building (Fig. 1) in 
which measurements could be made determining 
numerical values for the sound insulation of dif- 
ferent types of construction. Most of the com- 
mon types have been tested, and considerable 
work has been done in making various modifica- 
tions in wall and floor construction so as to get the 
necessary degree of sound insulation. The prob- 
lem as a whole is very interesting, as there seem 
to be so many unknown quantities that it is gen- 
erally impossible to predict with any degree of 
certainty whether or not a partition will be a 
better sound insulator if certain changes are made 
in it. Owing to the work which has been done 
during the past three or four years, it is possible 
to make a much better guess than when the work 
was started,—but there are still many elements of 
uncertainty. 

It may be of interest to consider some of the 
factors which enter into the transmission of 
sound through a partition and to see how they 
may be controlled. To begin with, suppose we 
consider a sheet of metal which is fastened over 
a hole in a wall. If a source of sound is placed 
on one side of this sheet of metal, the sound 
energy is carried to the metal by the air, and the 
sheet is set in vibration. This in turn sets the 


S. 


BUREAU OF STANDARDS 


air on the other side in vibration, and the sound 
energy is thus transmitted from one side to the 
other. By studying the sound transmission 
through a number of sheets of different metals, 
it has been found that the weight per unit area is, 
generally speaking, the most important factor. It 
is not the only factor, for a sheet of lead will 
transmit sound more than a sheet of iron or 
aluminum of the same weight. This difference 
is not large enough, however, to be of much prac- 
tical importance. 

In studying these thin sheets of metal, a very 
surprising result was found. A year or so ago 
a few double masonry walls were built and were 
found upon test to be quite effective as sound 
insulators. In fact the conclusion was reached 
that air was the best filling material. Sabine also 
reached the same conclusion. From these results 
it was then expected that two sheets of metal 
separated by an air space would be a much better 
sound insulator than a single sheet of metal. 
Much to everyone’s surprise, it was found by ex- 
periment that two sheets of aluminum with a 134- 
inch air space between them transmitted almost 
as much sound as a single sheet of material. It 
thus became evident that the behavior of a double 
masonry wall was different in kind rather than in 
degree from that of a partition composed of two 
thin metallic sheets. The thin sheets of metal 
apparently need something in the air space be- 
tween them to help damp out the vibrations. 
Filling materials, such as hair, felt, cotton and 


balsam wool, were tried and found effective. 


From these results and other measurements on 
walls, there may be drawn some conclusions 
which appear to be more or less general. As long 
as a wall is constructed of masonry and is more 
or less homogeneous, the sound insulation is al- 
most proportional to its weight per unit area. 
This means that to get a proper degree of sound 
insulation the wall must be excessively heavy. 
To avoid this we may split the wall into layers, 
and in some way try to damp out the vibrations 
and prevent them from passing from one layer 
to another. 

One such method which has been devised is to 
hang the wall and ceiling surfaces on springs 
which are attached to the main part of the wall. 
The springs are supposed to act as do shock ab- 
sorbers for an automobile. They must be of just 
the right strength and stiffness, so that the wall 
surface can vibrate without transmitting too much 
energy to the main part of the wall. This prin- 
ciple was illustrated in some of the first measure- 
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ments that were made at the Bureau of Standards 
on stud partitions. One partition was covered on 
both sides with expanded metal lath and a very 
thin scratch coat of gypsum plaster. The second 
panel was as nearly identical as possible, except 
that it had both a scratch coat and a brown coat 
of gypsum plaster. When the measurements 
were completed, the results were found to be 
somewhat surprising. The panel with the scratch 
coat only was found to be the best sound in- 
sulator. An examination of the two panels 
showed that the panel having only the scratch 
coat had a surface so thin that it had no rigidity 
and could easily be moved back and forth be- 
tween the studs for perhaps an eighth of an inch 
without exerting an appreciable force on the 
studs. The panel having both the scratch and 
brown coats had a more rigid surface and could 
not be moved so easily ; hence a force exerted on 
this surface exerted in considerable 
measure on the stud, and was thus transferred to 
the other side. 


was also 


The reasons are now apparent why the scratch 
coat was the best insulator. It had sufficient mass 
in its surface to prevent the sound setting up 


vibrations of sufficient force, so that the air be- 
tween the studs would act as a good tie, as in the 
case of thin sheets of metal; also the damping in 
such a surface is fairly large, and the energy 
would not be carried efficiently to the 
stud and hence to the surface. More- 
over, what little was carried through 


very 
other 
energy 
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was not sufficient to produce any great amount 
of vibration in the other side, as the move- 
ments produced in the stud were but slight, 
and the opposite scratch coating was not stiff 
enough to be set into vibration by small move- 
ments of the stud. In the case of the panel hav- 
ing the scratch and brown coats, the sound waves 
which set the first surface in vibration caused the 
second surface to vibrate also, as this surface 
was stiff enough to form a rather rigid connection 
with the studs and thus could be put into vibra- 
tion by a small motion. From this experiment 
we see that if the surface can be attached to the 
main part of the wall so that it is free to vibrate 
without transmitting too much of the energy to 
the wall, we have an ideal condition. To accom- 
plish this, one company which is specializing on 
sound insulation, is supporting wall surfaces on 
the special spring mentioned here. By another 
method which is on the market the wall surfaces 
are supported on small metal chairs, which are 
lined with felt. In addition to this a lining of 
hair felt is used between the main wall and the 
plaster surface. Neither of these particular types 
of construction has been tested by the Bureau of 
Standards, but it is expected that either should 
give good results. 

A special type of masonry wall which has been 
tested in several different combinations by the 
Bureau of Standards, and which promises to give 
very satisfactory results at relatively slight in- 
crease in cost over ordinary construction, consists 
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ff a masonry core of 4-inch hollow clay tile or 
brick turned on edge for the center portion. If 
the wall is a load-bearing wall, a heavier con- 
struction could be used and probably still better 
results be obtained. At the time the masonry 
wall was laid, wires were placed in the wall so 
that wooden furring strips could be tied to the 
wall 16 inches on centers. The plaster base was 
nailed to these furring strips, and plaster was 
applied in the ordinary manner. For the plaster 
base expanded metal lath was used with tar paper 
behind it to prevent the plaster from forming a 
bond with the masonry core. Two different kinds 
of fiber board and a gypsum plaster board were 
also used as a plaster base. Where there was a 
direct comparison, the fiber and plaster boards 
showed a slight advantage in sound-insulation 
value over the metal lath as a plaster base. This 
difference was not large enough to be of much 
importance, and was probably due to the fact 
that the plaster was only half an inch thick over 
the boards while it was seven-eighths of an inch 
thick when metal lath was used, and as a result 
gave a somewhat heavier surface. 

When the panels were in place, conversational 
tests were made as well as a determination of the 
reduction factor. In every case it was found that 
a conversation carried on in an ordinary tone of 
voice was barely audible to a listener on the other 
side, provided he was listening intently, but that 
he was unable to understand anything that was 
said; also that if there were the slightest noise in 
the room he was in, the listener failed to detect 
any sound from conversation on the other side 
of the panel. Attempts were also made to carry 
on a conversation through these panels by shout- 
ing. In this case one could always hear the other 
person, but as a rule failed to understand any- 
thing that was said. Compared with the walls in 
many apartments, this is a decided improvement. 
it should also be borne in mind that the rooms 
in which these tests were made had bare concrete 
walls and were so situated that no distracting 
noises entered from the outside. If they had 
been rooms in an ordinary apartment, where 
there were draperies and furniture to absorb part 
of the sound, and if there had been some noise 
due to traffic or other causes, the panels would 
have given still better results. 

\ very interesting illustration of the effect of 
absorbing material was found when a box was 
built and lined with some very absorbent ma- 
terial. There were some plate glass windows in 
the box, and when a person was on the inside 
his lips could be seen to move, but as a rule un- 
less he raised his voice slightly no sound could 
be heard. The person on the inside, however, 
could hear every word said by anyone outside. 
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A practical use of this might be made in offices 
where typewriter noises come through thin parti- 
tions and are annoying. If considerable material 
is placed in the room where the noise originates, 
it is sometimes possible to reduce the intensity to 
such an extent that the partition becomes satis- 
factory, and the noise is no longer disturbing. 
There is also a second advantage to use of such 
a treatment. The intensity of the noise being 
reduced makes the room much better for those 
working in it. Where tests have been made it 
has been found that this increases the efficiency 
of workers, 

Up to the present we have considered only air- 
borne noises. Noises due to impact form another 
class. They are among the most difficult to in- 
sulate, and are at the same time highly annoying. 
From experience we all know that a noisy ma- 
chine often sounds almost as loud in the room 
below as in the room where it is located. To 
experiment with noises of this kind, a special 
machine (Fig. 2) has been built by the Bureau 
of Standards. It consists of a set of five rods 
which are raised in succession by a set of cams. 
The speed of the cams is such that one rod is 
allowed to fall every fifth of a second. On a 
wood floor it is quite noisy—sufficiently so that 
it is rather trying to hold a conversation with 
anyone in the same room. Where there were 
wood joists there was some reduction of the 
noise transmitted through the partition, but it 
was still decidedly annoying. Some contractors 
build a so-called “floating floor” by using a fiber 
board, and then laying the finish floor on top and 
nailing through the fiber boards. This form of 
construction was tested to determine if such a 
structure was an improvement, and somewhat to 
the experimenters’ surprise (although the results 
might have been expected), the structure trans- 
mitted exactly the same percentage of sound with- 
in the limit of experimental error as did the 
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Fig. 2. Machine for Experimenting with Impact Noises. 
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structure before the fiber board was added. In 
other words, the vibrations were carried through 
the nails and destroyed any effect due to the fiber 
board. This applies to both air-borne and im- 


pact noises. In the next attempt a rough sub- 
flooring was laid and on top of this was placed 
fiber board, on which nailing strips were placed, 
this the finish floor. This 


ferred to as a “floating floor.” Details have not 


and on will be re- 
been worked out as to how these nailing strips 
should be fastened, but it is not believed that it 
will be difficult to do this and still preserve what 
sound insulation is gained. For air-borne noises, 
Under 
usual conditions a conversation carried on in an 


such a structure is quite satisfactory. 


ordinary tone of voice is not audible through it. 
lor impact noises, however, the structure was 
rather disappointing. It was to some extent an 
improvement, but footsteps could be easily heard. 

he next attempt was to separate the ceiling 
from the floor joists. This gave about the same 
results, although not quite as good as the single 
et of joists and floating floor. A floating floor 
then added. This gave the 
best results that were obtained with wood joists 
and 


was combination 


was very satisfactory as far as air-borne 


noises were concerned. It still needs improve- 


ment in regard to insulating against impact 


noises. In fact, at this point in the investigation 
the conclusion was almost reached that the most 
practicable way to prevent noise coming through 
from the floor above was to minimize the noise 
being produced. This can always be done by 
Cork tile and rubber tile 
are also good, and even linoleum is much better 


using carpets or rugs. 


than a bare wood floor. After considering this 
type of construction still further, it is hoped that 
possibly some type of double ceiling will help 
and that it will be possible to prevent ordinary 
impact noises from coming through and being 
annoying. Further work will be done along this 
line in the near future. 

The other type of flooring which was studied 
was masonry. When impacts were allowed to fall 
directly on the masonry, the noise in the room 
below was practically as loud as in the room 
where the machine was situated. A floating floor 
added, with improvement. 
Finally a suspended ceiling was placed, and this 
gave the best results which have been obtained. 
lor air-borne noises this is probably the best 
panel that has been tested. 


was then decided 


For one of the listen- 
The 


loud speaker was driven somewhat harder than is 


ing tests a radio loud speaker was used. 


usually customary for home use, and even then 
when listening through the panel it was impos- 
sible to tell whether someone was talking over the 
radio or an orchestra playing. In fact it is doubt- 
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ful whether a person could have been sure that 
the radio was going. It is certain that if the 
test had been made anywhere except in a roon 
which was absolutely quiet, the radio could not 
have been heard. For impact noises it was not as 
good, but was quite an improvement. The noisi 
from the impact machine was distinctly audible 
but not loud enough to be readily noticeable if 
two people were talking in the room. A practical 
method of fastening the nailing strips remains t 
be worked out, as in the tests just described, they 
were simply laid on the fiber board. From som 
experiments on brick walls it is believed that 
these strips can be nailed or lagged to masonry 
at intervals so as to prevent their bowing up with 
out affecting the sound insulation. 

From all this it is evident that the best form 
of sound insulation for masonry which has been 
found would be constructed somewhat in this 
way. What might be called the “core” of the 
building would be built in the customary manner, 
that is, with the walls and floors of masonry 
‘rom this point the procedure would be different 
ach room has been formed by this rough ma 
sonry, and inside of this the finished surfaces 
are to be built. Instead of plastering directly on 
the masonry to form the wall and ceiling sur- 
faces, this part should be furred out so that the 
finished plaster surfaces are not in direct contact 
with the masonry. In the floor 
In other words, we 


the same 
should be of a floating type. 


way 


might picture it as a box within a box, the inner 
box being attached to the outer in as few places 
as possible, and these connections should not be 
any more rigid than is necessary. Exactly how 
these connections should be made to get the best 
results is rather a difficult matter to decide and 
needs more investigation. 

for wood construction, the progress has not 
This is 
possibly due to the fact that sounds do not pass 


been as encouraging as for masonry. 


through most types of wood construction as easil) 
as through masonry, and therefore the incentive 
for improvement has not been as great. Use of 
staggered studs and staggered floor and ceiling 
joists has been suggested as a good method of 
construction. The laboratory tests do show an 
improvement in such cases, but not as large as 
was expected; and it is a question whether the 
improvement is sufficient to justify the additional 
cost. Another method is to use fiber board be 
between the studs and lath. The improvement in 
this case was not as great as had been hoped for. 
Work is still being done along this line, and it is 
hoped that a satisfactory solution will be obtained 
which will not necessitate an expensive installa- 
tion. 


In all of the laboratory work done, one impor- 
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tant factor has had to be ignored, and that is 
water pipes, soil pipes, electric conduits, gas pipes, 
etc. All of these form excellent paths by which 
sound may travel, and they may frustrate all at- 
tempts at sound insulation unless care is taken 
to install them properly. One suggestion might 
be made about noisy water fixtures. To begin 
with, a fixture should be bought which is as quiet 
as possible. Even then fixtures are often noisy 
if the water pressure is quite high, and consider- 
able energy has to be dissipated as the water flows 
through. This often sets the fixture and with it 
the pipe in vibration which can be heard in all of 
the adjoining rooms. It is practically impossible 
to. insulate against such sounds, but it is relatively) 
simple to prevent their being produced by in- 
stalling a reducing valve where the water enters 
the house and reducing the pressure so that it 
shall not exceed say five pounds per square inch 
at the fixtures. To secure a good flow of water 
this necessitates a somewhat larger pipe than 
usual. Doors and other openings also present 
problems which have to be dealt with according 
to their individual cases. Ventilation pipes also 
present problems. One rather costly mistake in 
planning an apartment building came to the 
writer’s attention. The bathrooms were built di- 
rectly over one another. As there were no out- 
side openings, the ventilation was taken care of 
by a shaft into which there was an opening from 
each bathroom. As a result, a person standing 
in one bathroom could hear everything that went 
on in all of the other bathrooms, since the venti- 
lating shaft acted as a speaking tube. As a result 
of this the owner was unable to keep tenants in 
the apartments, and he has spent several thousand 
dollars trying to remedy this faulty construction, 
but with only partial success. 

The foregoing is intended to be only a brief 
outline of the work that has been done on sound 
insulation and to suggest some of the things that 
are to be avoided. It is not felt that this article 
would be complete unless a brief reference were 
made to results of laboratory tests which have 
been published. Unfortunately, these figures do 
not give absolute results, such as can be obtained 
for heat insulation, but depend on the manner in 
which the measurements were taken and also to 
some extent on the rooms in which the measure- 
ments were taken. For this reason it is rather 
dificult to compare results made by different 
observers. If comparisons are to be made be- 
tween different panels, it is rather desirable that 
all of the results to be compared should be made 
by the same observer. It is also desirable to call 
attention to the form in which the results should 
be published. Most of the laboratory measure- 
ments on sound transmission are made by using 





a telephone or microphone to pick up the sound 
energy which is to be measured. These instru- 
ments measure sound on what we shall call the 
“physical” scale. But the most universally used 
instrument for detecting sound and estimating its 
intensity is the ear, and unfortunately the ear 
scale is not the same as the physical scale. As 
the intensity of sound increases steadily on the 
physical scale, the response of the ear fails to 
keep pace with the increasing energy of the sound 
waves, but is in fact proportional to the logarithm 
of that intensity. For example, two sounds of 
intensity, 10 and 100, as measured on the physical 
scale, would seem to the ear to have the ratio of 
1 to 2, the common logarithms of 10 an. 100 
And because of the almost universal use of the 
ear as a means of detecting sound, it is advisale 
to express the results of the experiment on the 
ear scale. 

This method of expressing results presents 
some difficulties. While the relative sound trans- 
mission of two panels is always the same on the 
physical scale, no matter how loud the sound 
which seeks transmission, this is apparently not 
the case on the ear scale. A numerical example, 
given in this table, will illustrate this point. We 
consider two walls, A and B, of which A trans- 
mits 1/1000 and B 1/100 of the incident sound 
energy, measured on the physical scale : 


Intensity of Sound Intensity of Sound Transmitted : 


on Far Side of Wall: Physical Scale Ear Scale 
Physical Scale Wall 
1,000,000 Py ee \ 1,000 ad log. 1 000 ) 
B 10,000 4 (log. 10,000) 
10,000 vests ee \ 10 l | log. 10 ) 
B 100 ee 4 log. 100 ) 


From this it may be seen that while A is 10 
times as good as B (in the physical scale), no 
matter what the original intensity of the sound 
may be, the ear estimates A as twice as good as 
3 for a faint sound, and both A and B as nearly 
the same (ratio 4/3) for a louder sound. 

We should therefore be cautious about the use 
of such phrases as “twice as good a sound in 
sulator”; the point that should be emphasized 
(in advertising or otherwise) is not whether one 
material is twice as goo. as another under some 
special condition but whether it gives sufficient 
sound insulation under conditions as are usually 
prevailing to reduce the sound to a point where 
it will not be annoying. This means that to make 
a satisfactory installation one should know ap 
proximately the intensity of the noise he is trying 
to insulate against and approximately how good 
a sound insulator is the type of structure that he 
proposes to build. It is hoped that these sugges- 
tions will be of benefit, and that they will aid in 
the building of better apartment houses. 





% THE BUILDING SITUATION & 


A MONTHLY REVIEW OF COSTS AND CONDITIONS 


ot ‘ARY construction contracts awarded in 
the 37 states east of the Rocky Mountains 
show a 12 per cent decline from January of this 
year and a 22 per cent decline from February, 
1928, according to figures provided by the F. W. 
Dodge Corporation. The total valuation of this 
February construction,—$361,273,900,—covers a 
period of four days less than the January totals, 
but there seems to have been approximately the 
same daily construction volume as that existing 
since the beginning of 1929. Combining the figures 
for January and February, 1929 gives a total of 
$771,241,800 and represents a decrease of 14 per 
cent from the 1928 construction for that period. 

The district consisting of New York state and 
northern New Jersey, with a February total of 
$74,985,900, showed a falling off of 26 per cent 
from January of this year and 46 per cent from 
l‘ebruary, 1928. In the central west the total con- 
struction for February of $99,321,000, here again, 
was below the figure of the previous month by 12 
per cent and below that of February, 1928 by 35 
per cent. The only other district which showed a 
decrease for February, 1929 was that including 
the southeastern states, which had a total of $34,- 
266,700, which is 12 per cent below the figures for 


ANNUAL CHANGES 


MONTHLY CHANGES 


February, 1928, and 9 per cent below the January, 
1929 total. In the New England states construction 
was the highest ever recorded for this month. The 
total for the month of February was $26,430,700. 

In the middle Atlantic states the value of con- 
struction started during February amounted to 
$50,689,700, an increase of 3 per cent over that 
of the preceding month and 9 per cent above the 
total for February, 1928. The Pittsburgh district 
showed an increase of 22 per cent over February, 
1928, but its total of $50,298,500 was 12 per cent 
below the figures for January, 1929. This same 
condition existed in the northwestern states where 
the February contracts, $3,746,500, were 70 per 
cent higher than for February, 1928, but 40 per 
cent below the January, 1929 figure. The Febru- 
ary contract total for the 37 states show that 36 
per cent of all construction represented residential 
buildings, 19 per cent commercial buildings, 16 
per cent public works and utilities, and 16 per cent 
industrial projects. Contemplated projects report- 
ed during February reached the total of $772,- 
621,600 for the 37 states. This is 6 per cent less 
than the amount of contemplated work reported 
during January of this year and 18 per cent less 
than that reported for month of February, 1928. 
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HESE various important factors of change in the bu ilding situation are recorded in the chart given here: (1) 


Building Costs. This includes the cost of labor and materials; 


the index point is a composite of all available re- 





ports in basic materials and labor costs under national averages. (2) Commodity Index. Index figure determined 
by the United States Department of Labor. (3) Money Value of Contemplated Construction. Value of building for 
which plans have been filed based on reports of the United States Chamber of Commerce, F. W. Dodge Corp. and 
Engineering News-Record. (4) Money Value of New Construction. Total valuation of all contracts actually let. 
The dollar scale is at the left of the chart in millions. (5) Square Foot Area of New Construction. The measured 
volume of new buildings. The square foot measure is at the right of the chart. The variation of distances between 
the value and volume lines represents a square foot cost which is determined, first by the trend of building costs, 
and second, by the quality of construction. 
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THE SUPERVISION OF CONSTRUCTION OPERATIONS 


WILFRED 
THE FIRST DAY ON 


Editor's Note. Mr. Beach here continues the 
consideration of “The First Day on the Job,” 
Chapter 4 of which appeared in the February 
issue of THE ARCHITECTURAL FoRUM., 


Regarding saving by the waiving of a bond, the 
architect was known to be greatly in favor of so 
doing, as he regarded the unnecessary addition of 
114 per cent to the cost of a building to be quite 
unwarranted, except only as a pure matter of in- 
surance. If it had been a private owner, the super- 
intendent was quite sure that, with such a high 
class contractor, the architect would approve the 
saving, but, this being public work, the question 
was entirely one for the board to decide. It was 
obvious that the architect could not in any way be 
held for any of the contractor’s defections, al- 
though the architect and superintendent would do 
their best to see that the contractor fulfilled the 
terms of his contract and met all his obligations 
pertaining thereto. It was thereupon decided 
that if a surety company could be found that 
would underwrite the architect’s form of bond, 
such bond would be accepted ; otherwise the board 
would consider doing without one. The agent 
was persuaded to send a night letter to his com- 
pany, with the result that a bond in acceptable 
form was promptly forthcoming and all was well 
in that particular. 

Returning to the site after lunch, the contractor 
was found directing his new foreman, starting 
work on temporary buildings, but it was appar- 
ent that neither had thought to consult the speci- 
fications on the subject: 

“TEMPORARY OFFICE BUILDING. The 
Contractor shall, immediately after award of 
contract, provide a substantial, weatherproof 
building at the site, containing an office for the 
Superintendent, of at least 120 sq. ft. of floor 
area and fitted with movable sash on each open 
side, substantial door (with butts, latch and 
cylinder lock), table for blueprints, desk with 
drawers, locker, stool and two chairs, all as 
directed by the Superintendent and at the ex- 


pense of the Contractor, who shall provide heat 
and light for same. 

“CONTRACTOR’S OFFICE at the site shall 
be a substantial, weatherproof building, properly 
heated and lighted and appropriately furnished. 
It may be under same roof with Superintendent’s 
office, with partition separating. The Contractor’s 
itfice shall be the proper place of deposit for all 
‘opies of all drawings and specifications and for 
all his file records pertaining to the work. It 
shall also be the proper place for delivery of all 
orders and instructions to the Contractor. The 
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THE JOB—(Continued) 


Contractor or his Foreman shall be constantly in 
charge of same during working hours and shall 
maintain (on shelf accessible to the Superinten- 
dent) a telephone, served and listed by the local 
exchange, all at the Contractor’s expense. Free 
use of the telephone shall be granted to Repre- 
sentatives of Contractors, Subcontractors, Owner 
and Architect, except that the Contractor may 
require reimbursement for tolls on long distance 
calls. He may also have a pay telephone installed 
for the use of others. The Contractor’s office 
shall not be used for the storage of equipment or 
materials nor as a loafing p:ace. 

“MATERIAL SHEDS. The Contractor shall 
provide at least 3 shelter sheds where directed, 
separate or under one roof, each containing 260 
sq. ft. (or more) of floor area, and of substantial 
weatherproof construction, with hinged door to 
each shed, and a window on each exposed side. 
ach door shall be fitted with hasp and staple 
and brass padlock with necessary keys. The 
Superintendent will assign space in these sheds 
according to his best judgment. 

“TOILET CONVENIENCES for all persons 
employed on the work shall be constructed and 
maintained by the Contractor in accordance with 
City ordinance and State laws, properly lighted 
and heated and kept clean and sanitary, satisfac- 
tory to Superintendent and local Authorities.” 

Being set right on these subjects, the contrac- 
tor and his foreman next proceeded to “stake out” 
the building in accordance with the plot plan, 
erecting substantial batterboards at each of the 
four corners. Fig. 7 illustrates the customary and 
proper manner of setting batterboards, which 
shouid be located far enough back of the edge of 
the excavation to be out of the way of teams 
and trucks. The boards are nailed to substantial 
stakes driven well into the ground and notches 
are cut in the upper edges as shown. “C” and 
“H” are on lines of outside surfaces of basement 
walls; “B” and “I” mark the inside surfaces; 
“A” and “D,” and “G” and “J” are the outside 
lines of the footings; and “E” and “F” are the 
limiting lines of the excavation. Cords stretched 
from these notches to corresponding notches in 
boards at opposite corners afford lines from which 
a plumb-bob can be dropped and lines or points 
in the excavated portion be correctly located. 
Thus, plumbing down from intersection at point 
“L,” the contractor locates the corner of his ex- 
cavation at “K.” 


If it is desired to prove the 
square of the corner at “L,” one can use the 
simple rule of “the square of the hypotenuse is 
equal to the sum of the squares of the other two 
sides of a right-angled triangle,” measuring 40 
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Proper 
feet in one direction from the corner, 30 feet in 
the other 50 the 
hypotenuse. This should be done with great care, 
as the variation should not be 
in 100 feet. 


direction and feet across 


more than inch 
Here is the superintendent’s report of the first 
day’s activities at the site: 
Work day :—No. 1. 
Force worked :—10 hours. 
Finest. 
to &2 


Weather conditions: 
lemperature :—78 
Number and kind of workmen employed: 
General Contractor:—6 carpenters and 1 
roreman., 
Excavating Contractor :—6 men with teams, 
1 foreman, 1 steam shovel man. 
\VWork today consisted of: 
and shrubs; 


Taking out trees 
protecting trees and walks; starting 
stripping loam; bringing on steam shovel; start- 
ing to stake out the building and put up sheds. 


CHAPT 
BEGINNING 
\ TER the first day's preliminaries at the site, 


the morning of the second day proved a 
busy time for the superintendent. First, he found 
that the subcontractor for grading had changed 
his mind about getting a liability insurance policy, 

simply refused to do intimating that he 
considered the demand for it to be only attempted 
graft on the part of the member of the board of 
He 


claimed further that the law did not require such 


Su), 


education who was agent for such insurance. 


insurance to be carried by employers who were 








nt for Setting Batterboard: 

Cause of delays, if any :—Contractor submitted 
bond on bond company’s printed form which was 
rejected. He was notified he could continue work 
as trespasser until bond is settled. He is proceed 
ing with that understanding. Board is to meet to 
night to consider subject. 

Drawings and information needed :—Contrac 
tor needs two complete sets of working drawings 
at once; one on cloth. 

Daily letter:—Job started days ahead of 
schedule without authority, but weather too fine 


? 


to stop it. Contractor’s liability insurance policy 
is No, 283,576 in Co. Grading sub 
contractor was ordered to get policy at once; 
promised for tomorrow. Job telephone, electric 
and water supply ordered in. Permit applied for ; 
said to be a matter of form on public buildings. 


To this, the superintendent added his room ad 
dress for regular mail and the address of the job 
for receiving telegrams and special delivery letters 


ER § 


THE WORK 


financially responsible. To this the superinten 
dent rejoined that it was not a question of law 
but of contract requirements, and that the policy 
must 


be forthcoming, quite regardless of who 


might be the agent. Here appeared the chairman 
of the building committee of the board, accom 
panied by the principal of the high school. This 
board member and the general contractor added 
the weight of their counsel to that of the super 
intendent, as a result of which the grading con 
tractor finally agreed to secure a policy from an 
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other agent, and a copy of the application was 
handed the superintendent a little later in the day. 

In discussing the work with the board member 
and high school principal, two matters of vital 
importance developed. One was that the school 
man had been delegated by the board to act as 
its representative on matters pertaining to the 
new building during intervals between board 
meetings ; the other, that another board member, 
who was also a member of the town planning 
commission, had an idea that the building, located 
on a hillside with a fine prospect to the south, 
would look better and have a still finer view if 
raised about 3 feet higher than shown by the 
drawings. Decision on this was deferred, pend- 
ing the next visit of the architect, due the follow- 
ing Monday, but the other matter was not one 
that could be either deferred or disposed of. The 
intervention of such an “agent” in building pro- 
grams is not unusual and is a fruitful source of 
friction in too many instances. In the case of 
private work or that of a corporation, the agent 
is frequently looking more to his own interests 
than to those he represents, as a result of which 
the superintendent finds him presently aligned 
with one or more of the contractors to the detri- 
ment of the work. Even on public work, the 
agent, with no apparently dishonest intent, may 
be heard criticizing the architect and his docu- 
ments as much as he does the performance of 
the various contractors. His relation to the 
work is only semi-official, with no definite limita- 
tions and, unless he is a very unusual individual, 
he is much more of a nuisance than a help. Hav- 
ing no real authority, it is nevertheless difficult 
for him to avoid assuming the semblance of it, 
especially if he be, as in this case, a school official 
accustomed to dictating to his subordinates. It 
is difficult to understand why, after employing an 
architect to conduct their operations, owners 
should consider it necessary to inject a person- 
ality whose very employment means merely an 
added problem to be dealt with. If a superin- 
tendent is compelled to face it, he had best ‘“‘culti- 
vate” the incumbent and trust that he will not 
prove a deliberate trouble maker. 

This man had started being officious the pre- 
ceding day, before the arrival of the superin- 
tendent, by directing the grader to have the slip- 
scrapers dump the top soil into a small ravine 
that required filling. This error was corrected, 
and the loam was ordered piled on high ground 
where it would be subject to minimum wash from 
storm water, as provided in the specifications : 

“TOP SOIL. At beginning of excavating, 
the black earth at surface shall be removed to 
a depth of 9” to 12” over the building site and 
piled on premises where directed by the Super- 


intendent, to be distributed as required before 
completion of the work.” 

Neither the school man nor the grader had 
thought to consult the specifications on such a 
minor matter, but the incident was of value as 
initial proof that there should be but one head 
to the work. 

The superintendent and the principal also re- 
viewed other specification paragraphs especially 
applicable at the beginning of the work: 

“PERMITS for building construction, street 
obstruction and water connection shall be taken 
out by the Contractor before operations are 
started. He shall pay all fees for same, includ- 
ing inspection fees and cost of all water used 
for the work of others, as well as for his own 
operations.” 

“PROGRESS PHOTOGRAPHS | shall be 
taken by a professional photographer at the ex- 
pense of the Contractor at intervals designated 
by the Architect, 12 negatives in all, on 8” x 10” 
plates. Three prints from each negative, mounted 
on linen with binding margins, together with 
the negative, shall be delivered promptly to 
the Superintendent by the Contractor, in each 
case.” 

“LINES AND LEVELS. The Owner will 
have lot lines and restrictions established and 
a copy of survey provided on which same are 
indicated, also stakes and marks evidencing same, 
together with a permanent bench mark con- 
veniently located. The responsibility for all 
other lines and levels necessary for proper loca- 
tion and erection of the building and appurte- 
nances rests with the Contractor who shall em- 
ploy a competent instrument man.” 

“USE OF PREMISES. (From Art. 42 of 
A. i. A. General Conditions.) The Contractor 
shall confine his apparatus, the storage of his 
materials and the operations of his workmen 
to limits indicated by law, ordinances, permits 
or directions of the Architect and shall not un- 
reasonably encumber the premises with his 
materials.” 

“PROPERTY CONFINES. The Contractor 
shall limit the storage of his materials and the 
operations of his employes as prescribed in Art. 
42 of the General Conditions and shall not in- 
fringe upon storage and operating space as- 
signed to others. The Contractor has no au- 
thority to permit the use of any portion of the 
premises by anyone, except for business con- 
nected with the construction in which this con- 
tract is concerned.” 

“EXCAVATING IN GENERAL. The Con 
tractor shall provide all excavating for base- 
ment, areas, etc., all to the various depths re 
quired. Hand excavating for pits and footing 
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trenches is included with foundation work. 
Excavations shall extend 2’ O” outside of all 


basement wall planes and to 9” below finished 
planes of various basement floor levels. Work 
shall start at one end of the building, as di- 
rected by the Superintendent, and shall proceed 
uniformly to the opposite end, completing as it 
progresses, so that the first end can be turned 
over to concrete workers without waiting for 
entire excavating to be completed. The work 
shall be so laid out and conducted as to pro- 
duce no conflict between concrete workers, 
trench diggers and those working on remaining 
excavating.” 

Taking stock of these matters in the order 
quoted, the superintendent learned that applica- 
tion had been made for a building permit and that 
a set of prints had been filed with the local build- 
ing department, that the issuance of a permit in 
due time was to be expected as a matter of course, 
but that nothing had been done about water sup- 
ply or the first progress photograph. He insisted 
that the contractor give these subjects immediate 
attention and that he also arrange at once for 
the requisite telephone service. 

The foreman and an assistant were continuing 
the work of staking out the building, the former 
making use of a surveying instrument. The con- 
tractor satisfied the superintendent that he, the 
foreman, could qualify as the “competent instru- 
ment man’? demanded by the specifications. The 
superintendent later verified this, as well as the 
accuracy of the instrument and the work done 
by it. 

Meanwhile, a carload of cement had arrived 
on the tracks, and the contractor was anxious to 
unload it, to avoid paying demurrage. He asked 
permission to have it stacked on the shed floor 
and have it covered with tarpaulins. Reference 
was made to the specifications, wherein clauses 
were found pertinent: 

“ALL CEMENT, except where otherwise 
specifically stated, shall be approved Portland, 
properly tested before using. It shall conform 
in all particulars to the latest standards and tests 
of the American Society for Testing Materials. 
Samples shall be taken as directed. Each car 
lot shall be stored separately and plainly marked 
for identification. 

“Cement shall be stored in the water- and 
weather-proof shed, provided by the Contractor 
(as elsewhere specified), with floor well up from 
the ground. None may be used that has been 
exposed to weather nor from bags showing water 
marks or caking.” 

The contractor, in view of these restrictions, 
was directed to leave the cement on the tracks 


while the shed was rushed to completion. Four 


AND Part Two 
samples were taken from the car lot and sent to 
the architect’s office for testing, the brand being 
one known to be acceptable to him. The manu- 
facture of Portland cement has reached such a 
degree of standardization and excellence that 
metropolitan architects and contractors seldom 
have cause to reject more than an occasional sack 
that has met with accident. Cement for use in 
cities is always subject to testing, and hence it is 
safest and most economical for the manufacturers 
of this commodity to ship none that might fail 
to meet requirements. This is not so in rural 
districts, where most of the cement sold (other 
than that shipped in car lots for road work or 
large buildings) is first stored in lumber yards, 
then distributed in small parcels to local builders 
who have no desire to test and no convenient 
facilities for so doing. Such cement should be 
carefully watched, as it is not unusual for it to 
fail under test. It may have been originally 
bought at a bargain because of its inferiority. 
There is always a chance that a country dealer 
will try to unload some of it on such work as this 
school, in a real or pretended emergency, hence 
the wide awake superintendent will keep an eye 
on it and should warn both the dealer and con- 
tractor that no such old or stored cement is to be 
used under any circumstances; and it would 
therefore be expedient for the dealer to make 
sure that he has enough of the right material on 
hand at all times. 

The location of sheds and the dumping of top 
soil led to a general discussion of the contractor’s 
yard layout. Together, he and the superintendent 
evolved a working plan for all temporary storage 
and facilities, as shown by the plot plan, Fig. 8. 
The superintendent's interest in this phase of the 
work has to do only with seeing that provision 
is made for storage space for minor contractors’ 
materials, and that temporary buildings and 
heavy materials are not so placed as to be in the 
way of trenching for sewer and other piping. In 
this case, the available space was ample for all 
purposes, but in a more confined location, con- 
siderable ingenuity must be exercised in design- 
ing a temporary layout of maximum efficiency 
and in avoiding friction between all contractors 
demanding accommodation. It will be noted that 
this contractor arranged to have his sand and 
gravel dumped on the paving, to avoid the ex- 
pense of building a floor, as would have been his 
alternative under the specifications. Materials to 
be first used from storage piles, such as floor tile 
and common brick, were piled as close in as pos- 
sible. Floor tile (for first floor only) would be 
all used before the hoist would be placed in ser- 
vice. Thereafter, brick and wall tile, in limited 
quantities, could be unloaded close to the hoist. 
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Fig. 8. 


Larger areas were allotted to items requiring 
sorting and re-handling, such as lumber, cut stone 
and reinforcing bars. Temporary drives were 
combined with the future service driveway to 
afford maximum communication at minimum dis- 
tance, inasmuch as these roadways had to be 
maintained for several months and might be very 
muddy at times. For this latter reason, the con- 
tractor was given permission to start hauling cin- 
ders for use as temporary paving for these 
drives with the understanding that such cinders 
as were still in fit condition could later be used 
as underbed for walks and permanent driveway. 

In the afternoon of this second day, the con- 
tractor suggested a trip to the gravel pit from 
which he expected to secure both sand and gravel, 
using the latter “pit-run.” In fact, he admitted 
having gambled on such intent and had reduced 
his bid several hundred dollars on the chance. 
Before leaving the premises, the superintendent 
wrote an order to the contractor to hold his ex- 
cavating 3 feet higher than shown on drawings, 
pending arrival of the architect and his decision 
on the proposed change in the building grade. 





Plot Plan Showing Disposition of 


3uilding Materials on the Site 


The necessary instructions on this subject were 
passed on to the grading contractor who was also 
informed as to the proper amount of material to 
be left on the premises for finished grading. 
Enough stripping of top soil had been done for 
the steam shovel to get into action, hence it and 
the auto trucks were already working to capacity. 

Kn route to the gravel pit, the superintendent 
consulted his specifications and re-read the para- 
graphs on the subject of aggregates : 

“SAND. Fine aggregate shall consist of sand 
having hard, durable grains, free from injuri- 
ous amounts of dust, lumps, soft or flaky parti- 
cles, shale, alkali, organic matter, loam or other 
deleterious substances. It shall be well graded 
in size up to 14”.” 

“COARSE AGGREGATE shall consist of 
crushed rock or gravel having clean, hard, strong, 
durable particles, free from injurious amounts 
of soft, friable, thin, elongated or laminated 
pieces, alkali, organic or other deleterious matter. 
It shall be well graded from 14” to 34” for fine 
concrete and from 1%” to 2” for mass concrete. 
If gravel is used, it shall be screened to size and 
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washed if, in the opinion of the Architect, such 
treatment is indicated.” “Occasional pieces larger 
than 2” will be permitted in mass concrete, pro- 
vided that same are entirely embedded in wet con- 
crete and have no surface closer than 6” 
side plane of the mass.” 

“STORAGE. Sand, stone and gravel shall be 
deposited only on paving or suitable planking ; 
never on bare ground.” 


to out- 


The pit was found to be one long disused and 
recently re-opened, evidently for this particular 
work. The stripping had disclosed a good bed 
of gravel lying between the surface stratum and 
one of fine sand. Both stand and gravel appeared 
to be of good quality. The chief difficulty was 
evidently going to be the task of keeping the fine 
and coarser aggregates separate and at the same 
time free from droppings and wash from the 
overlying earth. This latter, the contractor pro- 
posed to effect by using hand excavating for the 
gravel and following with a steam shovel and a 
portable sifting plant that would deliver sand of 
proper fineness. The stripping was to be kept 
well back from the pit, and proper watersheds 
maintained to fend off storm water. The super- 
intendent appreciated the contractor’s effort to 
hold down costs and expressed himself as being 
quite willing to cooperate wherever possible, 
keeping always within the intent of the contract. 
If pit-run gravel of suitable character could be 
delivered at the building site at a cost of about 
$1.75 a yard, and the sorted material at an addi- 
tional 50 cents, the contractor would be sufficiently 
under the local price of $4 a yard for crushed 
rock to have justified his gamble. The gravel 
would probably contain too high a percentage of 
sand, the which could be equalized, as he ex- 
plained, by the admixture of the indicated amount 
of coarser material. 

It is evident that the superintendent was going 
out of his way to help the contractor and equally 
evident that he was running the risk of making 
later trouble for himself by the necessity of close- 
ly watching the ratios of sand and gravel. It 
would have been much easier and safer for him to 
have pointed out the advisability of having a 
washing and grading plant installed before begin- 
ning to haul material from the pit, but this would 
have raised the cost of coarse aggregate to about 
that of the crushed rock. It is likely that the 
more cautious course would have been that adopt- 
ed by the majority of superintendents of expe- 
rience, but this man was imbued with the idea 
that, if he would go somewhat out of his way in 
the matter of coOperating with the contractor at 
this stage of the work, he would find himself re- 
paid later on; so he tacitly approved the contrac- 


tors arrangements and took samples of the 
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sand and gravel and expressed them to the home 
office. 

The two then drove to a brickyard to inspect 
common brick and partition tile for which con- 
tract had been made, subject to approval. They 
found three grades of each, separately piled, — 
“kiln-runs,” “selects” and “culls.” Another 
grade, termed “standards,” was not shown. In this 
grade, only the very poorest and softest had been 
culled out. The superintendent was told that the 
material used by local contractors was generally 
“kiln-run,” but that it was then being culled to 
comply with his strict specifications. The super- 
intendent gave provisional approval of the selects 
but cautioned the contractor that such approval 
was made conditional by this paragraph of the 
specifications : 

““APPROVAL” AND ‘ACCEPTANCE’ in 
these specifications, unless otherwise stated, mean 
approval and acceptance by the Architect ; but no 
acceptance by the Architect shall bind the Owner 
in case of proven defective work or other clear 
violation of the contract; nor will approval of 
material or equipment before same is brought on 
the premises be held to constitute acceptance, 
in case such items are found not to comply with 
specification.” 

Three samples showing the range of select com- 
mon brick were also sent to the express office. 
The next stop was at the lumber yard, merely, as 
the contractor explained, “to get acquainted.” The 
fact that the lumber dealer was also a member of 
the board of education appeared to embarrass him 
not at all as a purveyor of materials to the school 
building. Both he and the contractor showed con- 
siderable surprise, however, when the superin- 
tendent expressed a desire to see the stock of No. 
1 white pine lath. They thought he was looking a 
long way ahead. This was admitted, and the stock 
of various grades of lath inspected. The best 
grade showed signs of having been on hand a 
long time, which was explained by there being but 
little call for it, contractors generally saving the 
few dollars per thousand difference in price by 
ordering the cheaper grades (perhaps claiming 
that the No. 1 grade was not to be had) The 
superintendent suggested that such extremity be 
avoided on the school work by ordering well in 
advance, which the contractor agreed to do, re- 
ceiving a further hint to the effect that this archi- 
tect considered metal lath to be the only adequate 
substitute for No. 1 white pine. 

Inspection of wood lath is always a matter for 
the close scrutiny of the superintendent, when 
they are called for. No. 1 white pine lath are 
generally specified by architects where wood lath 
are indicated, because of the impression that no 
other wood can back a good plaster surface quite 














so well. Obviously, this grade is only carried in 
yards where the demand warrants buying full 
car lots, or where possible, part loads of “mixed” 
cars. Contractors and supply dealers will seem- 
ingly exert themselves more to substitute some- 
thing else for these lath than to effect any other 
evasion of a given contract. Usually the lath is 
not delivered until the lathers are on hand to ap- 
ply it, and the inspector must then either compro- 
mise or delay the work. Hence our introduction 
of the subject thus early in the procedure. 

Many instances could be cited to indicate how 
far contractors and dealers will go in their en- 
deavors to evade the exactions of a No. 1 white 
pine lath specification. In one such case, a young 
clerk-of-the-works was induced to pass a carload 
of other lath because the No. 1 white pine “was 
not to be had in that market.” But that market 
happened to be in the Black Hills, where such lath 
are a local product, hence the members of the 
building committee were up in arms when they 
saw the lath from outside being unloaded, and 
wired the architect to set the matter right. This 
he did by dismissing the superintendent and tak- 
ing advantage of the specification clause which 
permitted the owner to refuse “accepted” material 
that was manifestly not up to requirements. 

Another instance was that of a bank building 
being constructed under a “cost-plus” contract. 
The builder had purchased his lath as part of his 
lumber bill from a dealer who happened to be a 
director in the bank. Three months later, when 
ready for the lath (this was in 1920, when prices 
were advancing by leaps and bounds), the builder 
was informed that he would have to use a cheaper 
grade, as the No. 1 were not to be had for less 
than $18 per M. To this the builder demurred as 
he had bought them for $8.50 per M. But the 
dealer naively contended that he could not be ex- 
pected to store them indefinitely at the price 
quoted. So the builder offered to pay storage, but 
found that the dealer had sold the lath to others 
at a fat second profit. Later, in the absence of 
the builder, the dealer told the other directors 
about the dilemma, omitting to mention that the 
lath had really been ordered and sold at the lower 
price. He insisted that he would not cut his prices 
to favor an “outsider” but, to accommodate his 
bank, would deliver the lath for $15 per M., if the 
der were signed then and there, ahead of an- 
ther threatened rise, which was done. The dealer 
said nothing further of the matter until the time 
f final reckoning, when it amused him to divulge 
the particulars of the deal. 

It developed on the school project with which 
we are dealing that our forehanded superinten- 
dent “started something.” An immense amount of 
gOssip anent an outstanding construction opera- 
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tion in a small place circulates continually during 
its progress. It is malicious, disinterested or 
merely critical,—according to the animus or in- 
terest of the vender,—but seldom helpful. Here 
we may record an accidental exception. The archi- 
tect had specified tile partitions in the basement 
and tile or gypsum block (at contractor’s option ) 
above the basement, except for certain minor par- 
titions, for which metal-lath-and-plaster, 2 inches 
thick, was called for. The architect’s instructions 
from the board were to produce a building of the 
requisite size and appointments, as nearly fire- 
proof as the appropriation would permit. But, 
as is not unusual, it developed that the require- 
ments far outran the limits of the appropriation ; 
hence, in order to reconcile the two, he had asked 
the bidders for three major alternatives: 

1. The saving to be affected by substituting 
light-weight steel beams or trussed-metal joists 
for flat-tile-arch-and-concrete-joist floor con- 
struction. 

2. The saving to be made by substituting wood 
rafters and sheathing on steel framing for the 
concrete roof construction. 





3. The having to be made by substituting wood 
lath and studding for tile-and-metal-lath parti- 
tions throughout the building above basement. 

The contract had been awarded on the basis of 
all three savings, except that trussed-metal-joist 
construction was adopted only for the second 
and third floors, and not for the first. However, 
so much criticism was suddenly aroused because 
of the idea that a building originally intended to 
be approximately fireproof was falling too far 
short of the intent if stud partitions were used, 
that the board members hastily decided to recon- 
sider the third alternative. Hence this subject, 
and also the question of raising the grade at the 
building, were made causes of the calling of a spe- 
cial meeting of the board on the afternoon of the 
day of the architect’s visit. 

The first work day under the schedule found 
the job well organized. Trees and walks had been 
duly protected; scrapers were busily piling the 
top soil; the steam shovel and its covey of motor- 
driven dump carts were in systematic action: 
carpenters were completing the cement shed and 
starting the office building; and the photographer 
was on hand to take the first photograph. Inas- 
much as 12 of these were included in the con- 
tract, it was assumed that only one exposure per 
month was expected, and therefore the viewpoint 
was carefully chosen by the superintendent to af- 
ford maximum information regarding the activi- 
ties in progress at each period. The superinten- 
dent also intended to make use, from time to time, 
of his own small camera for such snapshots as 
would serve to record particular conditions and 
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illustrate the points discussed in his daily reports. 

lhe end of the first week recorded five and one 
half work days of excellent progress. Stripping of 
top soil had been completed, and the excavating 
was well under way. A concrete plant was being 
installed at the upper end of the site, and the 
carload of cement had been stacked in the nearby 
shed, which was being covered with 1-ply, hard- 
surfaced roofing felt. The office building was 
being similarly completed, and a shed was being 
erected forthe shelter of workmen and their tools ; 
a fourth shed had been decided upon by the con- 
tractor, for the use of subcontractors, in prefer- 
ence to permitting them to share the space in his 
tool shed. Another crew of carpenters was con- 
structing forms of a standard size for use in 
building the basement walls. Two crews of line- 
men were running wires for telephone and electric 
supply. The water main had been tapped, and a 
34-inch supply was being run on top of the ground 
to a point near the concrete plant. Several loads 
of pit-run gravel had been dumped on the paving 
above the concrete plant, and the delivery of this 
material was going forward rapidly, but no sand 
or graded coarse aggregate had come from the 
pit. A carload of reinforcing bars had been un- 
loaded in the space assigned for their sorting and 
storage. 

Saturday, weather being fair, the excavating 
machine and dump trucks continued in operation 
throughout the afternoon, the other trades 
“knocking off” at noon. When the shovel reached 
the level where the contractor had been told to 
stop, 3 feet above that orginially intended, the 
shovel man advanced the claim that he would lose 
money if his machine could not work continuous- 
ly. This the superintendent admitted, but pointed 
out that he was merely working overtime to his 
own advantage, and that the status of the work 
at Saturday noon was supposed to be identical 
with that at the beginning of work on Monday 
morning, when the architect would be on hand to 
render a decision. The shovel man thereupon con- 
tinued as directed without further argument, ad- 
mitting that the remaining three hours would not 
make much difference. 

Before leaving the site that night, the super- 
intendent saw to it that a small diverting trench 
for storm water was dug in the sod above the ex- 
cavation. He also inspected the cement shed and 
found that the carpenters had left without com- 
pleting the waterproof covering. In spite of the 
fine weather, he insisted that the covering be com- 
pleted. This was attended to personally by the 
general foreman and carpenter foreman. It was 
well that they did, for a severe storm of rain and 
wind occurred on Sunday and continued through- 


ENGINEERING AND BUSINESS 





Part Two 


out the night and until Monday noon. On Sun- 
day afternoon the architect was advised by tele- 
phone to defer his visit until Tuesday, which hy 
did. Meanwhile, stock was taken of the damage 
done at the site. Fortunately, it was not serious. 
The cement shed proved tight, but the diverting 
ditch had been insufficient for the purpose, and 
the excavation was a sad mudhole. A controversy 
arose between the general foreman (his employer 
being absent) and the excavating contractor as to 
who should provide a power pump. The excavator 
claimed he had figured only on excavating,—was 
not in the pumping business. The foreman con- 
tended that the subcontract had been awarded for 
the excavating as specified, to which the other re- 
joined that he had bid “‘on the plans” and hadn’t 
seen the specifications. 

Both parties had already learned to respect the 
judgment of the superintendent, but he insisted 
that it “wasn’t his funeral” and referred them to 
the specification clause directly applicable : 

“SPECIFICATION DIVISIONS. For con- 
venience of reference, this specification is di- 
vided into various headings and subheadings, 
but make the Owner or 
\rchitect responsible for the limitations of the 
contract of any subcontractor, each of which 
shall be dependent upon its own 
definite confines, regardless of specification divi- 
sions. 


such divisions do not 
contracts 


Many metropolitan architects omit this clause 
from their specifications and insist that their di- 
visions do govern the limitations of a contractor’s 
understandings with his “subs,” but it is a custom 
full of inconsistencies and fraught with much 
danger. In this case, it would have made an issue 
out of a matter which was merely a cause of argu- 
ment. To settle it, the superintendent cited the 
two paragraphs in the specifications applicable. 
Under “Supplementary General Conditions,” he 
found : 

“STORM WATER and water from springs 
and pipe leaks shall not be allowed to stand in 
the excavations or basement or other parts of 
the building, but shall be adequately guarded 
against by ditching, draining, pumping cr other 
approved means.” 

And, under “Excavating” 

“PUMPING. All parts of the excavations shall 
be kept free from standing water from any 
source (as specified under Supplementary Gen- 
eral Conditions), for which purpose the Con- 
tractor shall provide hand or power pumps of 
needed capacity until drainage connection to 
sewer is made available.” 


(To be continued in the May, 1020 issue of 
ARCHITECTURAL Forum. ) 


THE 














